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NEVOLYA is an 


important word 


to Communist 
leaders. 


It means SLAVERY. 


It keeps the 
Red Masters in 
power. 


NEVOLYA is never 
mentioned by the 
pink-peddlers who 
preach Communism. 


Resist any schemes 
which might shackle 
you. 


They lead to Communism 
and the price is 
NEVOLYA. 
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The newest addition to Sperry’s Microline* is 
Model 296B Microwave Receiver for laboratory use. 

This instrument is an important addition to N FW SPERRY 
the microwave laboratory where a good secondary 
standard of attenuation is required. 


MICROLINE 


The versatility of Model 296B permits measure 

to be made at all microwave and UHF frequencies. 
In addition to its use as a secondary standard R ECE! VER ize) R 
of attenuation, this receiver has many 

other uses ... one of the more important 


being antenna pattern measurements. ACCURATE 
| MEASUREMENTS 
AT MICROWAVE 


FREQUENCIES 
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Model 296B Microwave Receiver 
30 Mc Amplifier Gain: 


Model 296B consists of a 30 mc pre-amplifier, 

IF amplifier and precision 30 mc waveguide 
below cut-off attenuator. Included in the receiver 
is a well-regulated klystron power supply. 
Klystron stability is assured by self-contained, 
automatic frequency control circuitry. me 


IF Bandwidth 


Attenuator ss 15 dt 


Local Oscillator Power Supply: 8¢ 


ec 


Our Special Electronics Department will be happy 
to give you further information on this 


instrument as well as other Microline equipment Accessories Supplied: © 


DIVISION OF THE SPERRY CORPORATION 


" syaoscore compiny Wega 


GREAT NECK, NEW YORK - CLEVELAVO - NEW ORLEANS - BROOKLYN - LOS ANGELES - SAN FRANCISCO - SEATTLE 
1M CANADA — SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 
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The work (dotted white 
circle) does not revolve. 
Cutter is revolved around 
work 


; 3 
Ca - . = 


anetary THRE 


For both Internal and 
External Operation! 


Learn about it 
by sending for 
THIS BOOK 
(coupon below) 





For internal form and Cutter moves in circle, com- For external milling, cutter 
thread-milling, cutter (A) pleting cut; rapid reverse moves in to contact work; 
moves out from center to returns cutter to center. then moves around work. 
contact work. 





CONSTANT VELOCITY 
UNIVERSAL JOINTS 


RZEPPA 
BELL TYPE 


High angulority up to 35°. Seven standard sizes, 
from "%" to 2%" shoft sizes. Torque trans- 
mitted by 6 accurately aligned steel! balls. No 
external thrust bearings needed. Radial and 
axial loads carried by spherical surfaces 


TRANSMIT CONSTANT, 
VIBRATIONLESS, UNIFORM POWER 


These joints offer ordnance and industrial 

design engineers true constant velocity —free RZ E PPA 

from the alternate pulsations that set up 

vibration even at slight angularity and de- DISC TYPE 

structive force as angularity increases. For low angle operation. Co- 
pable of 18° deflection. Sizes 

The field records of over two million Rzeppa = fo" an 4 jm tio 5 iy A 

joints in the several divisions of our armed 10%" O.D., taking 3” shoft 

forces prove their dependability. The Rzeppa °° “*ishing 62 Ibs. 

joint consists of an outer driving member and 

an inner driving member, with a ball cage 

between them—all assembled into a concen- 

tric unit. Each of the six balls transmits torque 

by free rolling action. No tools are required 

to assemble the various parts which position 

each other securely by interlocking. The result 

is a joint combining great strength, high 

capacity, constant velocity, compactness, low 


friction losses and the utmost in dependability. saat 


pene peer pea er gr The GEAR GRINDING MACHINE CO. 
long = oo Meat nai ba Poet ons DETROIT 11, MICHIGAN 








...and Cut $e] 
the Cost 
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& ,_ RED SEAL POWER 








SMALL AIR-COOLED ENGINES 


In additien to 4- and 6-cylinder 
liquid-cooled engines from 13 where work is speeded and money saved by use of Continantal- 
to 188 h.p., Continental builds = 

10 four-cycle air-cooled models powered equipment. 
for a wide range of industrial 
uses requiring from 112 to 2) : : P . . 
keh Shee ee tntedty cae You find Red Seals of varying sizes and specifications in more 
and parts in every community. | and more leading makes of shovels, cranes, conveyors, drag- 
For information on this line, | 

please address Air-Cooled En- lines, winches and pumps at the pit; in trucks hauling materials 


gine Division, 12800 Kercheval | . . 
Avenue, Detroit 14, Michigan. | to the job; in mixers, trenchers, earth-movers, spreaders, rollers, 


and other machines at the job site. They deliver their full work 


Road building is only one of many types of defense construction 








quota at lower cost, with less down time, because each is 
engineered expressly for its job—built to do one thing and do 
it well. 


REMEMBER, ANY EQUIPMENT 
1S BETTER WITH 
e « « « e « « CONTINENTAL RED SEAL POWER . « «ew w @ « 











Continental Motors [orporation 
MUSKEGON, MICHIGAN 
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Their Experience is an Invaluable Asset 
in Today’s Defense Effort 


They have won the right to per- 
form now on defense contracts, 
and are doing so. 


Whenever the accent is on speed 
and thoroughness, men who are 
wholly familiar with the problem 
are called upon. In World War 
II, when military vehicles were 
needed fast, Fruehauf engineers 
designed 126 specific units for 
the job—101 of them were pro- 
duced in Fruehauf plants, the 
remaining 25 by competitive 
manufacturers. 


These men are still on the job, 
designing Trailers for civilian 
and military use . . . working to 
provide hauling equipment to 
keep the civilian economy mov- 
ing and the military supplied. 


One group of men cannot do 
the whole job—nor can one seg- 
ment of an industry. It takes 
help from many other manufac- 
turers to supply necessary com- 
ponent parts and basic materials. 
Large plants keep small plants 
running. And small plants make 
the larger ones strong. Fruehauf's 
2745 suppliers are playing just 
as important a part as Fruehauf. 
Fruehauf Trailer Company, Detroit 
32, Michigan. 


EVERYBODY Shares in a UNITED Defense Effort 


FRUEHAUF 7Zra/lers .. 














“ENGINEERED 
ANSPORTATION’’ 
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GET THESE BASIC HELPS 
ON ALUMINUM 


Alcoa booklets and films can save you countless 
hours in specifying, designing and training 
your men. They are a condensation of Alcoa's 
64 years of aluminum knowledge. 


The key to Alcoa’s technical library is a folder 
which lists and explains all booklets and films. 
Ask your local Alcoa sales office for a copy. Or 
write: ALUMINUM COMPANY OF AMERICA, 

850C Gulf Building, Pittsburgh 19, Penna. 


WELDING AND BRAZING 
ALCOA ALUMINUM, Manvel: 
methods, equipment; including 


tungsten-arc welding . 130 pp. 


52 illus. 18 tables. 


FORMING ALCOA ALUMI- 
NUM. Explains various method: 
ond discusses forming chorac- 
teristics of cluminum alloys. 64 
poges. 11 tables. 21 illus. 





—— 


RIVETING ALCOA ALUMI- 
NUM. Detailed information on 
riveting aluminum and its alloys. 
Covers joint strength, alloys, 
methods. 56 pp. 19 illus. 


MACHINING ALCOA ALUMI- 
NUM AND ITS ALLOYS. Dis- 
cusses best tools, methods, and 
equipment; cutting speeds and 
feeds. 68 pp. 6 tables. 21 illus. 








ALCOA ALUMINUM IN 
AUTOMATIC SCREW MA- 
CHINES. Tool design, set-up, 
chip control, deep-hole drilling, 
other machining. 95 pp. 


ALCOA ALUMINUM 
AND (ITS ALLOYS. 
Fundamental information, 
with tabuvlor data on 
chemical and physicol 
properties, tolerances 
168 pp. 55 tables. 
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19 Welles 


for America’s great engine builders 


Ts of bearing-load and bearing-life differ 
with engines of varied design and horsepower ratings. Our special 
skills, exclusive processes and facilities enable us to manufacture 


custom-quality bearings in mass-production quantities. 


Detroit Aluminum & Brass Corporation, a major supplier to the 
nation’s leading automotive, tractor and industrial engine makers, 
has consistently met the challenge of these custom requirements 


for more than 25 years. 


DETROIT ALUMINUM & BRASS CORPORATION 


DETROIT 11, MICHIGAN 
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o-We'll take it from HERE 


Good ideas for electronic circuitry sometimes run afoul 

of connector problems. Maybe existing connector units 

won’t hold air pressure gradients, won’t stand the heat, 

aren’t rugged enough for the job. Or maybe it’s a ques- 

tion of altitude, or under-water application. But if you 

can sketch the circuit, we'll take it from there. We’ve 

engineered so many special connectors, solved so many 

“impossible” problems, that whatever the requirements 

are, we can usually provide the answer. Flexible conduit and ig- Aere-Seal vibration- 


nition assemblies. proof hose clamps. 
aa WRITE TODAY for specific information, or send us your 
sketches. We'll forward recommendations promptly. 


BREEZE 
Special CONNECTORS 


BREEZE CORPORATIONS, INC. 
41 South Sixth Street Newark, New Jersey i aa in ag Rep eed 
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MILITARY MATERIEL MOVES FASTER 
WHEN MARKED “via PHILADELPHIA” 


Minimum Handling Saves Labor—Time— Losses 


Shipside rail service 
speeds handling 


From Rail to Ship in One Big Lift 


Bapty needed military materiel routed The Delaware River Port is a hundred 
through the Delaware. River Port for miles closer to a third of the Nation's 
export avoids the delays of lighterage industries and often saves a day or more 
and hazards of extra handling. because of shorter land haul, faster 
Here, trunk line railroads reach shipside loading, sad Sister ship movement in 
on 242 pier tracks and discharge their the harbor. 

freight directly to the decks and holds The Delaware River Port has vast facili- 
of vessels. Lighterage and rehandling, ties for handling both heavy and general 


though seldom required, are available. military cargo — fast — safely — easily. 


DELAWARE RIVER PORT 
PHILADELPHIA * CAMDEN + CHESTER * TRENTON * WILMINGTON 


For information: De'awere River Joint Commission, Bridge Plaza, Camden 2, N. J. 
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Are you cleaning metal in the most economical way? See 
page 9 of Oakite’s new FREE booklet on Metal Cleaning. 

Are you cleaning metal the fastest way? See page 11. 

Can you clean brass anodically with no tarnish? See 
page 18. 

Can you clean steel and condition it for painting for less than 
20 cents per 1,000 square feet? See page 26. 

Could you use a cleaner that removes rust and oil at the 
same time; often eliminating all need for pickling. See 
page 28. 

Do you have trouble cleaning parts that are too large to be 
soaked in tanks or conveyed through washing machines? See page 
30. 

Does your burnishing barrel produce a luster you are 
proud of? See page 32. 

What do you do when the overspray neither sinks nor floats in 
the wash water in your paint spray booth? See page 35. 

Do you dry steel parts before anti-rusting? See page 37. 


—— 
OAKITE provucts, Inc., 
Tell me about Orakite methods @ 


( Tank cleaning 
| oO Machine cleaning 
oO Electrocleaning steel 
i Oo Flectrocleaning non- 
ferrous metals 
Pickling, deoxidizins, 
bright dipping 
o Pre-paint treatment 
(0 Paint stripping 
oO Steam-detergent 
cleaning 


New York 6, n. ¥. 


Thames St.. 
28A nt 


ad materials for the indicated 
oO Barrel cleaning 
0 Burnishing 
Treating water > 
paint spray jt 
Send me @ FREE co 
things to know about 


Technical Service Repr ; | 
Located in Principal Cities 
of U.S. & Canada 
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OAKI 


py of your book! 
Metal Cleaning 


Heit aaa 


things |} 


Some good 
w about 


to kno 
Metal Cleaning 


T INC 
oaxire pRODUS J 


Listed below are some of 
the operations discussed in 
this 44-page handsomely 
illustrated booklet, Please 
check the jobs in which you 
are interested. Then let us 
show you how Oakite ma- 
terials and methods can 
give you better production 
with greater economy. 
——— = ——— — 
att? —— “lANing 1 
we l 
“Arenas « merno? ** 
( Rust prevention — dio 
ining and grinding 
oO ——— ae one 
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d Preservation of Anti-Friction READ AND SAVE THIS 


Jan-P-197, Packaging an ius interim instruction ff PAGE To START Your 


Bearings and Bearing Parts, p' 


July 19, 1951 (Army Ordnance only). Method 1A-8 PICTURE-StoRy rea 
modified, (Load limit 5 Ibs.) 


1. After thorough cleaning and preserva- 2. Roll foil around bearing with a liberal 3, Press foil through opening in the bearing 
tive applied [MIL-G-10924(ORD)], place amount of foil extending on both sides, in preparation for “doughnut’’ wrap. Note 
bearing on sheet of aluminum foil. For and with ample overlap using “lock” fold. how easily foil conforms to shape. This 
sealed or instrument type bearing use pre- Gloves prevent pick-up of perspiration eliminates any necessity of taping or tying. 
Servative MIL-G-3278. which might cause corrosion. 





4. Complete “doughnut” wrap by pressing 5. Insert foil-wrapped bearing in envelope 6. Package ready for shipping container. 
foil through on the other side. Press tightly made of Reynolds RM-112, a Class A Note how envelope conforms despite extra 
to force out moisture-laden air. (For bear- scrim-backed four-part sheet. Withdraw as strength and protection of scrim-backed 
ings too small for “doughnut” wrap, com- much moisture laden air as possible and material. (For assemblies over 5 lbs. use 
pletely overwrap using “lock” folds on heat-seal open end. Methods 1A-1, 1A-2 or 1A-5, with alumi- 
long seam and end folds.) num foil as intimate greaseproof wrap.) 


SEE REYNOLDS TRAVELING DEMONSTRATION 
OF MILITARY PACKAGING! 
ALUMINUM FOIL IS SUPERIOR AS A . AREAL 
CONFORMING TYPE WRAP BECAUSE... ; re. snethode of fail aad 
% laminated-foil packaging 


* Aluminum foil is greaseproof on both sides. 6) demonstrated with actual 
military products and 
* Conforms tightly to any shape without taping or tying. parts. Write for Coach Itinerary! For expert 
help on any packaging problem, call the 
nearest Reynolds Sales Office and ask for 
the “Packaging Man.” Or write direct to 
Reynolds Metals Company, 

General Sales Office, Louisville 1, Kentucky. 


= REYNOLDS ALUMINUM 


“The Kate Smith Evening Hour” on Television, Wednesdays —Tallulah Bankhead in “The Big Show™ on Radio, Sundays —- NBC NETWORKS 
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* Easy to press out air that might contain moisture. 


* Non-absorptive; cannot wick off the preservative. 
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Equip for Crushtrue Grinding to 
eed Production and Cut Costs 


i 


eo. 
S&S 


You can produce the kind of work shown here faster 
and more economically with Sheffield Crushtrue Dress- 
ing Devices, and Crusht've Dressing Rolls. 


Dressing the grinding wheel by Crushtrue equipment 
(1) is very much faster than diamond dressing, (2) 
increases the cutting capacity of the wheel, (3) greatly 
reduces generated heat in grinding, (4) minimizes the 
tendency of the wheel to “load up” (5) reduces the 
actual grinding time as much as 75%. 


Idler, Motorized and Self-truing Crushtrue Devices are 
available. Your selection will depend upon the work 
you do and the grinding equipment you have. 


Crushtrue rolls for standard threads can be shipped 
immediately from a Sheffield “bank.” Rolls for special 
forms for users engaged in long run production 
schedules can also be included in this stock on hand. 
Users send in rolls to be reground and immediately 
replacements from Sheffield’s bank are forwarded at 
nominal cost. This relieves the user from the expense 
of ever having to buy new rolls. 


Write for information on the Sheffield ‘‘Crushtrue 
Roll Bank” ane! specifications on these Crushtrue 


— corporation 


Deyton 1, Ohic, U. &. A. 
GAGES + MEASURING INSTRUMENTS + MACHINE TOOLS 
CONTRACT SERVICES + THREADING TOOLS 








VERY SMALL PARTS 


ae) MPLETELY FINISHED 

















ARMOR PLATI: 


fime and money... 


FOR ORDNANCE 


... Give you every production assist! 


There are now 20 plants associated in 
the huge Standard Steel Spring armor 
plate program. These plants are strate- 
gically located in the principal centers 
of defense industries for economical 
convenient distribution. Standard Steel 
Spring Company has imparted its man- 
ufacturing knowledge and control to 
each of these plants. Each is equipped 


Standard Ste 


ARMOR PLATE DIVISION (® 


with the most modern machine tools 
and materials handling devices. All of 
them are now prepared to serve you 
with the armor plate you need when 
you need it. 

When you are thinking of armor 
plate it will pay you to think first of 
Standard Steel Spring Company. Write, 
wire or phone us today. 


g ffs 


\ 
Spring Company 


. 
OBSCOT BLDG. ® DETROIT, MICHIGAN 














New Hy-Vo Drive 


runs at amazing velocity 
on continuously operated pump 


Above, you see a sensational, new 
Morse Hy-Vo Drive that replaced a 
conventional drive over twice its width 
on an irrigation pump. 


This relatively narrow Hy-Vo Drive, 
114” pitch by 3” wide, transmits 300 
HP at 514 RPM continuously, with 
chain velocity of 4600 FPM. Hy-Vo 
cuts costs per operating hour up to 
50%, gives up to one-third longer 
service life. 


Morse Hy-Vo transmits more horse- 
power at greater speed and lower cost 
than any other standard means of 
power transmission: up to 5000 HP 
at 1200 RPM. Rotative speeds up to 
3600 RPM. Linear velocities up to 


6500 FPM. And 99.5% efficiency, 
to boot! 


Stymied by old concepts? 
Now, you no longer need be held 
back from getting more speed and 
power from your present motors or 
from new, smaller, higher-speed 
motors; from doing away with cum- 
bersome, expensive outboard mounts 
and accessories; from sending far 
more power over a far narrower, 
lighter, less-expensive drive. These are 
but a few of the new concepts Hy-Vo 
is offering to American industry. 
Hy-Vo is the latest addition to a 
complete line of power transmission 
equipment that has earned Morse its 


MORSE CHAIN COMPANY - Dept. 260 + 7601 Central Ave. * Detroit 8, Mich. 


reputation for excellence in product 
design, manufacture and performance. 

Let us send you Hy-Vo Catalog 
C 72-51—or information on Morse 
Silent Chain Drives, Morse Flexible 
Couplings, Morse Drive Shafts, or 
Morse Clutches. (Hy-Vo orders must 
carry priority rating at present time.) 


More than ever, M=PT—Morse means 
Power Transmission. 


eee ee ene en ne ee KF 
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MECHANICAL PRODUCTS OF 


POWER TRANSM/SS/ON 


ProoucrTs 
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WHETHER YOUR 


Are your packing and shipping costs too high? Do you 
have a special packaging problem? If so, our Packaging 
Laboratory can probably help you. It is one of the most 
modern and efficient laboratories in the country! It is staffed 
with experts who have designed new and better shipping 
containers for hundreds of manufacturers. So, whether 
your product is large or small—for domestic or export 
shipment— write us. We will design a container that is 
Engineered for Your Product, that is “Part of Your Product.” 


SEND FOR YOUR COPY OF “THE GENERAL BOX" 


ALL TYPES OF ENGINEERED SHIPPING CONTAINERS 
Cincinnati, Denville, N. J., Detroit, East St. Lovis, Kensas City, 
Lovisville, Milwaukee, Sheboygan, Winchend G | Box Company of 





It is packed with facts of interest on 
more efficient and more economical 
shipping containers. Write for it, 

write for it TODAY. 





BOX COMPANY 


GETGT EAL ss iene 


| MMMM *| Des Plaines, Illinois 











Mississippi, Meridion, Miss., Conti 1 Box Company, Inc., H , Dallas 
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For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 
prove of great and immediate value to you. 
Write today for FREE illustrated Brochure, or 
send us your seal problem. 


*Cartridge Seal . . . pressure 
balanced . . . requiring 

only 25% more space 

than lip-type seals. 


G1ITS BEROS.MFG. Co. 


1842 S. Kilbourn Ave. « Chicago 23, lil. 
Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years ti} 
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Through the use of this low-alloy, 
high-strength steel, with its enhanced 
resistance to corrosion, less dead- 
weight in military and civilian trans- 
portation equipment means greater 
payloads and longer life. 








The greater strength and toughness of 
N-A-X HIGH-TENSILE steel permits 
reductions of up to 25% in section 
without sacrificing durability or safety 
of product. 


. +. AND TRAILERS 


These few examples illustrate the use 
of N-A-X HIGH-TENSILE steel in trans- 
portation equipment. By utilizing its 
increased strength and toughness — its 
greater resistance to corrosion, abrasion 
and iatigue —its excellent response to 
fabricating and welding— you can make 
more products from the same tonnage 
of steel . . . an important contribution 
to conservation. 


noe OT 

















N-A-X HIGH-TENSILE steel, with its 
high degree of cold formability and 
excellent welding properties, permits a 
manufacturer of transportation equip- 


ment to fabricate it with the ease of N-A-X Alloy Division © Ecorse, Detroit 29, Michigan 
mild carbon steel. f 
NATIONAL STEEL 
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Want a hand © 
with your. 


metal 
finishing 
problems? 


Specialized help from United Chromium 


can save you time and expense in coating 


metals with metallic or organic finishes. 


Problems involving finishing or protection of metals 
are United Chromium’s specialty. With over 20 
years successful service in the metal finishing field, 
U.C. electroplating and finishing engineers have 
an intimate knowledge of electroplated, organic, 
and chemically produced finishes. They can guide 
you to more efficient operations, show you how to 
get the results you want with speed and economy. 

They can supply you with the right ordnance 
finish from the comprehensive, quality line of 
Unichrome Coatings for Metals. These are just a 


few widely used ones: Unichrome S.R.H.S. Chro- 
mium Solution which plates gun and airplane parts 
20 to 80% faster than ordinary chromium . .. quick 
drying lustreless Unichrome Organic Coatings with 
outstanding durability . . . Unichrome Dips with 
which to meet chromate-treating specifications for 
zine and cadmium ... Anozinc for corrosion-pro- 
tection of zinc-plated steel shell cases. 

Answers to many other metal finishing require- 
ments are as close as the nearest United Chromium 
office. Write or phone about your problem. 


UNITED CHROMIUM, INCORPORATED 3°° §3',42"45t- 


Waterbury 20, Conn.-Detroit 20, Mich.-Chicago 4, III.-Los Angeles 13, Calif. 
In Canada: United Chromium Limited, Torento, Ont. 


GOATIIGS tor WEEMS 
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’ 
Whenever, wherever you must provide temporary, 
emergency heat, you can depend on Silent Glow’s 
Model RF to do an effective, economical job to in- 


sure more comfortable working conditions in winter 
weather ...de-ice equipment... preheat areas. 


Easy to transport, just wheel the unit where you 
want it... easy to operate, just flick the switch (no 
torch, match or open flame required). In five min- 
utes you'll have all the heat you need. Unit delivers 
168,000 BTU per hour. 


SAFE ...all moving parts and heated surfaces 
fully protected . .. unit cannot be tipped over acci- 
dentally . . . fire goes out immediately when switch is 
snapped off or power is shut off. CLEAN... burns 
without soot, smoke or fumes ...no carbon monoxide 
or unburned hydrocarbons. ECONOMICAL. . . low 
original cost, low operating cost... 100% utilization 
of fuel, uses No. 2 fuel oil. 


Mail coupon today for complete information 
about the Model RF and other Silent Glow Portable 
Heaters. 


SILENT GLOW 


PORTABLE 


Manufactured by pioneers in the 


oil burner field. 


é6sHst 


March-April, 1952 





Use the 


MODEL RF 


Two kinds of to — 
heat. . . radiant 
. forced air by @Provide more comfort- 
means of auxil- able working conditions 
iary fan. in warehouses, machine 
shops, on loading plat- 
forms and docks for 
outdoor repair crews, 
etc. 
@De-ice vehicles, machin- 
ery, ship decks, etc 
oPre-heat freight cars, 
engines, etc. 
eThaw frozen transmis- 
sions, wheels, geers, etc. 
*And for a wide range 
More than 10,000 Silent Glow Heat- of other applications 
where it is important to 


ers on duty in the United States and . 
provide spot heat 


abroad approximately 100 func- 





tioning perfectly in Alaska’s extreme 


temperatures. 
SRESSSEREESEREERERSESERSEEEREEEEREES 


To: THE SILENT GLOW OIL BURNER CORP. 
850 Windsor Street, Hartford 5, Connecticut 
1500 So. Western Ave., Chicago 8, Illinois 


Send us the complete story about Silent Glow Heaters 
Name 
Company 


Street 


City 











Caster Quiz 


A “quick facts” feature with 
helpful suggestions on the 
use of casters .. . to reduce 
materials-handling costs, the 


“Reducible 30%-"* 





Bassick’s ‘‘Floating-Hub” Caster rides 
over bumps without lifting the load. It 
comes in a wide range of sizes (6 to 16 in.) 
for a wide range of jobs. Write for Catalog 
124A for information on the complete line 
of truck casters, including data on ‘‘ Float- 
ing-Hub”. 


Q What’sthe‘‘Floating-Hub”? 


A shock-absorbing mechan- 

ism built in wheels and cast- 
ers, providing mechanical resilien- 
cy between the rim of a wheel and 
the axle. 


Q Is it important? 


It is the most important de- 

velopment in wheel and cast- 
er construction in years. ‘‘Float- 
ing-Hub” applies a ‘‘knee-action”’ 
principle to wheels and casters. 


Q How does it work? 


A hub, on which the wheel 

revolves, ‘‘floats’”’ in the 
frame, controlled by a spring of 
predetermined capacity which 
holds the wheel in balanced posi- 
tion. 
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Sprung wheels make trucks and portable equipment as easy riding as your car. 


What does this accomplish 
that ordinary casters will not 


Q 


do? 

The unique spring suspension 

construction of ‘‘ Floating- 
Hub” has many exclusive advan- 
tages. It absorbs shock, noise and 
vibration ... prolongs truck and cast- 
er life...protects loads. ..saves floor 
wear...keeps all wheels in constant 
contact and under load. 


Baggage carts and trailers can be towed at 
high speeds with ‘‘ Floating-Hub”’ Casters. 
Why should you buy Bassick 
Casters from a local indus- 
trial distributor? 
Bassick believes in this form 
of distribution because it 
means faster, better service for 


you. Your distributor, handy as 
your phonebook, carries stock to 
give you quick, inexpensive deliv- 
eries, and is a convenient source of 
information. Write us for the name 
of your nearest Bassick distributor. 





THE BASSICK COMPANY, Bridgeport 
2, Conn. Division of Stewart-Warner 
Corp. In Canada: Bassick Division, 
Stewart-Warner-Alemite Corp.,Ltd., 
Belleville, Ont. 


9K According to cost analysts, materials-han- 
dling (about 30°: of total 
cost) affords about the 
only real opportunities 
for cost reduction today. 


MAKING MORE KINDS OF CASTERS 
+++ MAKING CASTERS DO MORE 
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During the early development of the 
steel cartridge case in this country, 
Advance Die & Tool engineers were 
able to assist in the tooling for those 
parts. A wealth of experience and 
knowledge was gained about die 
materials, their physical characteris- 
tics, treatments and finishes required 
for proper surface conditions. Many 
thousands of punches and die parts 
were made at that time. 


NG eee 
DGE and SKILL 


This experience again becomes of 
value in producing superior quality 
punches and die parts for manufac- 
turing steel cases from 20 MM and up. 
Our modern plant includes facilities 
for heat and deep-freeze treatment 
of tool steel parts that make certain 
the best possible physical properties. 
Polishing and buffing set-ups provide 
the necessary surface finish of all 
parts. Skillful and efficient operations 
assure you prompt deliveries. 


Punches 


and 


Die Parts 
for 75 wm. 
90mm 2 105mm 
STEEL 
CARTRIDGE 


Write For 
Bulletin Illustrating 
Advance Facilities 


POR 2 Reon 0 0 ee eo eon 


6800 MADISON AVENUE 
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CLEVELAND 2, 


PHONE: WOodbine)-9191 


OHIO 





With Hobart 


Food, Bakery and 

Kitchen Machines 

Already Tooled — 
for the Job 


Bt a 
4 


Trade Mark of 


Quality for 
over 50 years 


Unnecessary hand methods are just as 
wasteful in the kitchen as on certain 
production line jobs—all high cost 
and low output. Yet the preparing 
and serving of meals in mass is essen- 
tially a manufacturing procedure, and 
must be so assessed for efficiency of 
operation. a 

HOW THEN TO BEST SOLVE 
the problems of mass feeding? Easy! 
Tool up your kitchen with Hobart 
machines—the most comprehensive 
line of food and kitchen machines in 
the world. Tool up to convert raw 
food materials into meals with Hobart 
meat saws, slicers, tenderizers, chop- 
pers, mixers, peelers, scales, food 


WLLUSTRATED: 
The automatic conveyor of 
Hobart's revolutionary new FT 
series of dishwashers with con- 
tinuous automatic operations. 
See Hobart for other models 
of dishwashers in a variety of 
capacities—for all food and 
kitchen machines. 


cutters and coffee mills. Tool up for 
production methods in sanitation with 
Hobart dishwashers, dish scrappers 
and glasswashers, Only with Hobart 
can you plan complete assembly line 
methods, with models specified in your 
correct capacities. 

Ask for recommendations from your 
convenient Hobart representation. 
Through it you consolidate planning, 
installation and 
complete streamlined installation 
all machines backed by the Hobart 
guarantee. Just phone locally—or 
write the factory . . . The Hobart 
Manufacturing Company, Troy, Ohio. 


Write for Booklets 1-150-B and 2-250-B 


maintenance for a 


Hobart food Machines 


The World's Largest Manufacturer of Food, Bakery and Kitchen Machines 


Every Serving a Saving with these Hobart Food, Bakery and 


DISHWASHERS 
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Kitchen Machines 


—— 


TENDERIZERS 


[a 


Us 
MEAT SAWS MIXERS 
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Designed 
especially for 

a particular 

job, this drive 
unit shows what 
can be done 

by the engineers 
of a vehicle 
builder and 
Clark engineers 
working together. 


Rugged, efficient, 
dependable, it 
proves that Clark 
experience and 
resourceful 
engineering are 


A GROWING NUMBER symbols of 


success for 


OF MANUFACTURERS OF . 
any machine. 


INDUSTRIAL AND 
AGRICULTURAL EQUIPMENT 
RECOGNIZE FROM THEIR 
OWN EXPERIENCE THAT | 
IT PAYS TO WORK WITH 


CLARK 


PRODUCTS OF CLARK—TRANSMISSIONS + AXLES + AXLE HOUSINGS + TRACTOR DRIVE UNITS « FORK TRUCKS AND TRACTORS 





POWERED HAND TRUCKS + GEARS AND FORGINGS « ELECTRIC STEEL CASTINGS + 


CLARK EQUIPMENT COMPANY ~ BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 
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gluid heats 


ree 


WHERE 
LOAN YOu 
USE THE 


ENGINEERING KNOW-1HOW 
THAT BUILT THESE HEATERS 7 


LUID HEAT ENGINEERING KNOW-HOW has pro- 
duced compact, independently operated space 
heaters for trucks, boats and tanks that faithfully 
put forth from 15,000 to 100,000 BTU per hour 
on a minimum of gasoline, kerosene, or fuel oil. 


From the same boards have come the famous 
Fluid Heat automatic engine preheaters that give 
instant starts even though vehicles or boats are 
faced with Arctic temperatures. 


You can put this vast engineering experience 
to work for you. What type of heating unit do you 
need? Will one of Fluid Heat's standard units, or 
an adaptation of one, do the job? Or do your re- 
quirements demand the design and development of 


more specialized equipment? In either case, An- 
chor’s experience is at your command .. . as close 
as your phone or your secretary’s typewriter. 

Write or phone the Fluid Heat Division, Engi- 
neering and Design Section, and outline your prob- 
lem. Specifications, data, and above all, experience, 
are yours for the asking! 


e 

_f luid heai- 
PRODUCTS 

DIVISION OF ANCHOR POST PRODUCTS, INC. 


6805 Eastern Ave., Baltimore 24, Md. 
Phone BRoadway 1500 


- CENEIERS AND MANUFACTURERS GF Epnée Ghatng Cqllpeee Fivid Heat Marine Heaters + Cargo Heaters + Coolant 
Pre + Avtomatic Oil Heaters + Rotary Burners + Boiler Burner Units + Air Conditioning Heaters + Pressure Burners 
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DOUBLE-WALLED FROM A SINGLE STRIP 


designers imagination 


Redesigning to get better tubing function? Want 
smoother, easier fabrication? Need engineering 
help to crack tough tubing problems? 


Then check into Bundyweld, the only tubing 
double-walled from a single strip, with inside and 
outside beveled edges. And check into the Bundy 
engineering services that have already helped 
hundreds of Bundy customers to save money, 
time, materials. Let us send you the information 
you need. Bundy Tubing Company, Detroit 14, Mich. 


pile 
puto Ae 1S" 


40 publ ae 


Lightweight 
Machines easily 
Tekes plastic coating 
Scale-free 

Bright and clean 

No inside bead 
Uniform 1.D., O.D. 


High thermal conductivity 
High bursting point 
Leakproof 

High endurance limit 
Extra-strong 
Shock-resistant 

Ductile 








BUNDYWELD 


i Sf 


continuously rolled 
twice around later- 
ally into ao tube of 
uniform thickness, and 


WHY 
ey 
a 


Bundyweld starts as 
a single strip o 
copper-coated steel 
Then it's 


Bundy Tubing 


nace 
ing fuses with steel 
Presto... 





Ruton & Co., 1717 Sansom St 
Toronto 5, 
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1S BETTER TUBING <+- 
’ 4 4 


passed through oa fur- 
Copper coat- 


i wore 42, Mass.: Austin-Hastings Co., inc, 226 Binney St . Chattancogo 2, 
Shalienaan’ = Bidg. @ Cue 32, eel Hickey Co, 3333 W. 47th Place « New 
San Francisco 10, Calif: Pacific Metals Co., Ltd, 3100 19th St 
Canada: Alloy Metel Sales, itd. 881 Bay St. e Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities 


NOTE the exclusive 
patented Bundyweld 
beveled edges, which 
offord a smoother 
joint, absence of beod 
end less chance for 
ony leakage 


Bundyweld, double * 
walled and brozed To %* O.D. 
through 360° of wall 


contact 


Tenn. “ry py Co., 623-824 
Jersey: 6. 8. Murray Co, inc. Post Office Box 47 3, Pena. 
Seattle 4, Wash.: Eagle Metols ot “W755 First Ave. South 
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If your 


Government Contract 
calls for zipperse 
better call Conmar! 


Most manufacturers who have a government contract calling for zip- 
pers have found it pays to take advantage of the full line of services 
offered at Conmar...and with good reason. For Conmar is an old 
hand at filling government orders for zippers which meet the 
most rigid military requirements. In fact, during World War 

Il, Conmar was awarded Army-Navy E’s on four separate 
occasions. Because Conmar zippers are specially designed 

to run perfectly under all conditions... they're rust-proof, 
water-repellent, and mildew-resistant. You'll find the specialists 
in our Government Contract Division ever ready to provide 
expert assistance on quotations and applications for 


every job. So for government contracts calling for 





zippers just call Conmar...and be sure of getting 


the right zipper for the right specification! 


Conmar, Newark 1, N. J rect Y. Phone: REctor 2-9800 
BRANCHES: Atlanta - Baltimore ‘aston hicage Cincinnati - Cleveland - Dallas 


Greensboro « Los Angeles Vew Orleans - Philadelphia - St. Louis « San Francisco 
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On Battle Roads or Highways 


ELASTIC STOP NUTS 
Guarantee Tight Fastenings 


Rough terrain and rough handling are 
hazards to the world famous military 
‘Jeep’. That’s why Willys builds its 
‘Jeeps’ and other vehicles with Elastic 
Stop Nuts at important points to elimi- 
nate fastener failures due io vibration. 

In this vehicle the famous Red Lock- 
ing Collar of the Elastic Stop Nut holds 
firm against vibration—reduces mainte- 
nance—on vital applications such as: 
accelerator hinge, universal joints, body 
hold down, spring shackles, radiator 
hold down, and air cleaner. The Red 
Collar grips bolt threads firmly—pro- 
tects against vibration, impact, and 
stress reversal — prevents freezing of 
nuts to bolts by protecting internal bolt 
threads against corrosion. 


Check the advantages of Elastic Stop 
Nuts against any other type of self-lock- 
ing fastener. You'll find that only ESNA 
offers a complete line of thread sizes 
and varied nut types engineered to sim- 
plify your assembly line fastening prob- 
lems and to provide your customers 
with maintenance-free operation. 

Whether you are manufacturing 
equipment for rough military use or de- 
signing better performance and easier 
maintenance into equipment for your 
normal market . . . use vibration-proof 
fasteners. Now is the time to get full 
information. Write for complete prod- 
uct line bulletin to Elastic Stop Nut 
Corporation of America, 2330 Vauxhall 
Road, Union, N. J. 
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ELASTIC STOP NUTS 


DESIGN 
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HEADQUARTERS 
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DESIGN AHEAD WITH ESNA 


THE FAMOUS RED ELASTIC 
COLLAR IS VISIBLE EVIDENCE 
OF LOCKING SECURITY 
Threadless and permanently elastic, it 
provides these 4 outstanding features: 


1. Protects against nuts loosening due 
to VIBRATION 


. Keeps locking threods CORROSION 
FREE 


. Provides for accurate BOLT 
LOADING 


Seals against LIQUID LEAKAGE 
along the bolt threads 


And can be used again and again 





SELF-LOCKING 








FASTENERS 





What kind of men are the 2500 scientists and engineers of 


Bell Telephone Laboratories? 


They are men of many types, yet they work well together, for 
all have good minds as a foundation, years of study in the funda- 
mentals of their science and in the methods of research. Vital, too, 
is their teamwork — for without the co-operation of many individuals 


the products of research could never be perfected. 


Above all else these men have “the spirit to adventure, the 


wit to question, and the wisdom to accept and use.” 


That kind of men can develop the world’s finest telephone 


systems — and have done so. 


BELL TELEPHONE LABORATORIES 


© EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Feature for Feature 


the Finest Complete 


Braking Syst 
AND TRUSTED ee 


AIR BRAKES money can build or buy! 


The Bendix-Westinghouse Compres The Bendix-Westinghouse Brake The Bendix-Westinghouse Governor 
sor—heart of the air brake system Valve—main control of the system hard-working watchman of the 
performance proven over more miles —vunsurpassed for fine graduation system — provides unexcelled assur- 
on more installations than any other and perfect contro! under al/ braking ance of adequate air pressure at all 


compressor available! situations on any size vehicle times to meet every braking need 


If you want a full 100° return on every dollar invested in 
braking, it will pay you many times over to specify Bendix- 
Westinghouse, the world’s most tried and trusted air brakes. 
Why? Because only a complete braking system can give 
Ordnance vehicles the kind of performance that means 
highest operating efficiency at lowest operating cost. And with 
Bendix-Westinghouse you get the finest complete braking 
system money can build or buy! That's because each and 
every component part in the Bendix-Westinghouse system is 
designed to perform a specific function and to perform it 
better than any other make or model. For example, the 
rugged Bendix-Westinghouse compressor is noted for its 
long, reliable, trouble-free service; the brake valve for its 
greater capacity, finer graduation, faster application and 
release; the governor, for its extra dependability and ease of 
maintenance due to its mounting position away from high 
engine temperatures and excessive vibration. Put them all 
together with rugged Bendix-Westinghouse brake chambers 
and slack adjusters and they truly add up to tops in stops. 
Take advantage of it—specify Bendix-Westinghouse—the 
world’s most tried and trusted air brakes! 











BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO BERKELEY, CALIFORNIA 
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ECLIPSE-PIONEER 


| DY=Yo bKore a(=to Me Col del-Mro(=t-h (ese) 
fog alo Mb oelogohthic(onabhu-Me) am ecole tb loi (oi (oye 
the Precision Industries 


AUTOMATIC PILOT AND FLIGHT 
PATH CONTROL EQUIPMENT 


AIRPLANE AND ENGINE 
INSTRUMENTS 


Remote Indicating 
Systems For 
Fuel Flow 
Fuel Pressure 
Hydraulic Pressure 
Liquid Level 
Manifold Pressure 
Oil Pressure 
Position 
Torque Pressure 
Water Pressure 


Fuel Flow Totalizing Systems 
Electric Tachometer Systems 


Warning Units 


FLIGHT AND NAVIGATION 
INSTRUMENTS 


Accelerometers 

Airspeed Indicators 

Attitude Horizon Indicators 

Dual Radio and Magnetic 
Compass Indicators 

Gyro Flux Gate* Compasses 

Magnetic Compasses 

Rate of Climb Indicators 

Turn and Bank Indicators 

ODR Components 


POWER SUPPLY EQUIPMENT 


A. C. Generators 
D. C. Generators 


Control Panels 

Fault Protection Systems 
Inverters 

Line Relays 

Overvoltage Protectors 
Voltage Booster Dynamotors 
Voltage Regulators 

Power Failure Indicators 

A. C. Transfer Relays 

A. C. Load Contactor 


AIR PRESSURIZATION AND 
ICE ELIMINATION EQUIPMENT 


Electronic and Mechanical 
De-lcer System Timers 

Oil Separators ~ 

Pumps 

Valves 

Pressurization and Control Units 

Windshield De-Icing Controls 


ENGINE STARTING EQUIPMENT 
Booster Coils 
Relay Switches 
Starters 


ENGINE CONTROLS 


Automatic Engine Power Controls 
Automatic Engine Boost Controls 


MISCELLANEOUS 


Actuators 

Differential Pressure Switches 
Oxygen Regulators 

Gear Boxes 


. 
er 


AGEL AY ta £0) 44.4 DIVISION OF 


TETERBORO, NEW JERSEY 
Export Sales: Bendix Internatianal Division, 711 Fifth Avenue, New York 11, New York 


Flexible Drive Shafts 
Turbine Power Supplies 


SPECIAL PURPOSE 
ELECTRON TUBES 


Amplifier Tubes 

Counter Tubes 

Gas-Filled Contro! Tubes 
Klystron Tubes 

Rectifier Tubes 

Spork Gaps 

Temperature Tubes 

Voltage Regulator Tubes 
Ruggedized Receiving Tubes 


PRECISION COMPONENTS 
FOR SERVOMECHANISM 
AND COMPUTING EQUIPMENT 
Autosyn Synchros 
(Transmitters, Receivers 
Differentials, Control! Trans- 
formers and Resolvers) 


\ 


Amplifiers 

Low Inertia Motors 

Servo Motors and Systems 

Gyros 

Rate Generators 

Stabilization Equipment 

Remote Controls and 
Indicating Systems 


FOUNDRY PRODUCTS 


Sand, Permanent Mold, and Die 
Castings of Magnesium and 
Aluminum for a wide variety 
of Aircraft and Industrial Ap- 
plications. Non-errous Preci 

sion Plaster Mold Castings 


AVIATION CORPORATION 
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Spicer 


SPECIALISTS IN SERVICE 


We were there... 


and we still are there! The first shipment of Spicer Universal 


Joints to the Diamond T Motor Car Company, Chicago, was made in 
1907. Today, in 1952, Diamond T still is using Spicer Universal Joints 
...a 45-year record of continuous service and satisfaction with a product 
that has now become world famous. Spicer has grown up with the automo- 
tive people, and since 1904 has introduced many new and revolutionary 


power transmission units that have become the Standard of the Industry. 





Spicer 


SPECIALISTS IN SERVICE 
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Nearly 50 years of service 
on the world’s toughest jobs 


Spicer looked ahead in 1904 when it introduced 
the first successful universal joint for automobiles 


Spicer has always looked ahead . continually 
developing universal joint refinements that have 
antic ipated new needs in automotive service. 


Spicer is ahead today with outstanding design 
features in its flange- and yoke-ty pe line of universal 
joints .. with a greater number of units in service 
than any other make and with an unequaled 
performance record of nearly a half-century in 
all types of vehicles on all types of duty 


SPICER MANUFACTURING Spicer 


Division of Dana Corporation e TOLEDO 1, OHIO SERVICE 


48 YEARS OF 


TRANSMISSIONS * UNIVERSAL JOINTS « BROWN.-LIPE AND AUBURN CLUTCHES * FORGINGS + PASSENGER CAR AXLES + STAMPINGS « SPICER “BROWN -LIPE 
GEAR BOXES « PARISH FRAMES « TORQUE CONVERTERS * POWER TAKE. OFFS « POWER TAKE OFF JOINTS + RAIL CAR DRIVES * RAILWAY GENERATOR DRIVES 





A typical Remington Rand Too! Crib Control system, employing Kolect-A-Matic Visible Record Equipment* 


The BEST tool crib system 


won’t cost you a penny! 


When a rush request comes in for a tool that’s 
needed to keep production moving — that’s when 
you realize the value of tool crib control at its best 
The small investment it takes to set up a 100% 
system is quickly amortized (1) through assured 
availability of tools, accurately scheduled to meet 
production line demands, (2) through numerous 
savings, Which we can readily demonstrate, on tool 


j 2 
purchase, use repall and maintenance, and (3) 


through reduced tool crib personnel. 


Complete Control by Tool and by Worker 
It’s actually easier, takes less work, to maintain 
complete control over tools than to rely on make- 
shift routines. Remington Rand Tool Crib Systems 
keep paperwork at an absolute minimum —simplify 
the filing and finding of records by tool and by 
worker, and give vou at all times a visible picture 


as graphic as a bar chart—of your tool supply status 
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send for the free folder offered below and get the 
basic story on Remington Rand Tool Crib Control. 
Sec how economically oul experience-proved torms 
and equipment adapt to your specific needs, what- 
ever your size or tvpe of factory operation Phone 


our nearest office or mail the coupon 


*# KARDEX Visible is recommended in some instances 
for a comple te system, or for use in conjunction with 
Kolect-A-Matic, depending on user's requirements, 
These systems, remember, are tailored to do your specific 
job best at lowest clerical and equipment cost, and with 


maximum tool usage 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
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Management Controls Reference Library, Room 1731 
315 Fourth Ave., New York 10, N. Y. 

Please furnish copy of Tool Crib Control folder KD-641. 
Name Title 

Company 

Address 

City Zone___ State 











In Ordnance 
Development Work 





COST CAPACITY 


Puts a Puts a 
Special Standard 
Machine Machine 

OUT OF OUT OF 

THE PICTURE THE PICTURE 




















Often We 
Can ALTER 
a Standard 


KING 
VERTICAL BORING 
& TURNING 
MACHINE 


to 
EXACTLY FIT 
INTO YOUR 
PRODUCTION 
PICTURE 

















Here is a standard 84” 
machine altered to give 
118” under the rail with 
tracer controlled side 
head having a maximum 
vertical travel of 
103'/2’’. All of the cus- 
tomer’s requirements 
were met at a great sav- 
ing in total cost... If 
you have a similar prob- 
lem, it will pay you to 
consult a King Engineer. 
Just contact your local 
KING representative—or 
write us direct. 


(American Steel Foundries ) 
KING MACHINE TOOL DIVISION 


CINCINNATI 29, OHIO 
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REGULAR TAPS — SPECIAL TAPS, big ones — little ones, precision ground 


ile tole Muemeelaelel Mat ME Lila tole MET ol-alel |hamil-tel Mi a-teli-te Mea celui Mes) elite MLL MT 


Av GREENFIELD LINE. 
At “Greenfield” no tapping job is too small, no tapping job is too large, we 
welcome them all. Go for the complete tap line. Go for @¥®\ GREENFIELD. 


GREENFIELD TAP and DIE CORPORATION 


GREENFIELD, MASSACHUSETTS 
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At New Departure . 

Your bearing’s performance 
is tested and proved 
before you use It 


Considering the big part ball bearings must play 
in the efficient operation of your machine, it is 
important for you to know, and in advance, how 
the bearings will perform. 

For example, you need to know what results may 
be expected from each type of grease under vary- 
ing conditions. 

Supplying you with this information is just one 
of the functions of New Departure’s new and 
ultra-modern engineering laboratory. 


To help you get the answers 


What is the determining factor of seal-bearing life? 


How operating conditions contribute to metal 


Nothing keh Like a Ball. ee fatigue? 


Which has the most effect on grease life—speed 


N W D TU R- or load? 
E EPAR Lubrication selection. 
BALL BEARINGS of Ball Bearings,” by New Departure 


Manager searc om entand 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS Design, will be mailed upon segues 
BRISTOL, CONNECTICUT 
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.»-for mounting on New 
or Used Caterpillar D8, D7, and 
74 in. gauge D6 Track-type Tractors 


Depending on job requirements, the Hysta- 
way can be used as a BACKHOE, SHOVEL, 
DRAGLINE, CLAMSHELL OR CRANE. Mounting 
on tractor can be done in an hour (2 men); 


World's largest manufacturer of Tractor Winches. 
More than 40,000 satisfied owners. 


March-April, 1952 


Full tractor mobility...fast oper- 
ating speed...no tail swing... 
the Hystaway”® can get in to the 
job and work where no other 
shovel can operate —first as a 
bulldozer — then as a shovel. 
Well over a thousand Hystaways are mak- 
ing production performance records all 


over the world. See your Caterpillar-Hyster 
dealer; or write for catalog. 


HYSTER’ 
COMPANY 


2902-42 N. E. CLACKAMAS, PORTLAND 8, OREGON 
1802-42 NORTH ADAMS ST., PEORIA 1, ILLINOIS 








WHAT’S YOUR PROBLEM 
Polamelaclil-lile-M wact-itiaile)s kee 


has offered the quick solution for others — /A4S97ER BET7ER and at LESS COST/ 
Typical Onduance [lame 


The fast, flexible, oil-hydraulic 
power- control of Multipress 
makes it quickly adaptable to the 
widest range of ordnance work 
—as typified by the list at right. 
Built in eight basic frame sizes, 
in capacities of 1 to 50 ton, and- 
with choice of ram control—plus 
design that lends to tooling of 
widest variety—Multipress can 
be delivered and on your pro- 
duction line in the shortest pos- 
sible time. Doing the job faster, 
beter and at less cost! And it 
gives you a standard production 
machine that is always easily re- 
converted to civilian production 
at any time. Write today for de- 
tails on Multipress and our facil- 
ities for helping you solve your 
ordnance production problems. 


The DENISON Engineering Co. 
1205 Dublin Rd., Columbus 16, Ohio 





PROJECTILES MINES 
20 TO 155 MM. BOMBS 


FIBRE CONTAINERS SIGNALS 
METAL CONTAINERS BURSTER TUBES 
CANVAS BAGS CASINGS & IGNITORS 


CARTRIDGE CASES 


PERCUSSION 
PRIMERS 


FUSES 
ROCKETS 


Tgpical Production Operations 


on Tid Ondmante Unk 


BANDING SIZING 
MARKING PRESS FIT 
STAKING ASSEMBLY 


SWAGING CRIMPING 
PIERCING FORMING 
ASSEMBLY FLARING 
COMPACTION CLINCHING 


NECKING DOWN 


1 TO 50-TON CAPACITIES 
8 FRAME SIZES 


INSERTING 
BLANKING 
DRAWING 
TRIMMING 
PREFORMING 


TESTING 
(HYDROSTATIC) 


STAMPING 
CLAMPING 
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Precision Shaved 


Gears ~ S 
to Drive the....... UNITED 
STATES 


The largest, fastest, most luxurious ocean liner 
ever built in this country is an outstanding 
example of American know-how and initiative. 
Built by the Newport News Shipbuilding and 
Dry Dock Co., she carries the products of every 
state in the Union, including the finest mechanical 
equipment American industry can produce. 


Among the important mechanical elements of the 
ship's propulsion machinery are the mammoth 
reduction gears made by Westinghouse Electric 
Corporation. To achieve the perfection of tooth 
surface required in these gears, they were 
finished on Red Ring Gear Shaving Machines. 


These machines are built to shave gears of any 
size—from the smallest instrument gear to the 
largest marine gear. 


SPUR AND HELICAL 
GEAR SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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SION HEATER BOX 





ALL FULLY INFORMED ON SPECIFICATIONS 
AND REQUIREMENTS OF ALL GOVERNMENT BRANCHES | 


® 7 
Strategically located to serve suppliers of all government services, Wirebound Box 
manufacturers are in excellent position to meet your shipping container needs. Parts 
boxes, equipment crates, over-packs and food containers are but a few of the multitude 
of uses for which Wirebound containers are adaptable. Wirebound manufacturers 
are informed, experienced and technically trained to design, produce and 
pre-test scientific containers for each use. Make it a point to consult 
your nearest Wirebound supplier or write for full information 
e 7 
Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois* 








— 
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BOXES & CRATES 
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Electronics puts real sting 
in modern ground defenses 


Today's high-level, high-speed aerial attack imposes 
ever-increasing burdens on ground defenses. Only 
electronics can supply the split-second action now 
demanded for effective antiaircraft gunnery. During 
thirty-three years of collaboration with our Armed 
Forces, Arma has developed the matchless research 
and engineering skills required to design, improve and 
produce many of the complex instruments that keep 
our naval, military and aerial weapons abreast of 
constantly changing target problems. 
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ARMA CORPORATION 


254 36th Street, Brooklyn 32, N. ¥ 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 





Quality ARMBE PRECISION 
INSTRUMENT 





U8, PRODUCTION DRIVE TURNS SPOTLIGHT ON TRAINED MEN 


Chrysler Corporation’s program 
helps people build better products and 
better careers for themselves 


George Heyer, noted 

magazine photogra- 

pher, turns his camera 

for this picture story on 

a program of impor- 

tance to American pro- 

duction — how people 

learn to build military vehicles, defense 

weapons, and the cars and trucks that 

play a vital part in American life. 
Heyer’s pictures were made in Chrysler 

Corporation factories, classrooms and 

training shops. He shows a few of the 

thousands of men and boys now taking 

part in Chrysler’s widespread training 

and technical education program. 


*A GOOD MACHINE DESERVES A GOOD 
MAN, SON.” Hever pictures Albert Bazner 
learning about grinders from veteran machin- 
ist H. A. Nelson. For the past year Albert has 
been in an Apprentice Group in Chrysler's 
Industrial Education program, learning the 
machinist trade — at good pay. Chrysler helps 
ambitious employees move up to better jobs. 
Even high school and college students can learn 
jobs before graduation, earning beth classroom 
credits and pay. Good training for good men 
pays off in better cars and trucks — and in such 
defense work as jet engines, too, 


TOMORROW'S CRAFTSMAN. Heyer snapped intent young 
Robert Chura — son of a Chrysler Corporation employee 
during one of his first lessons in how to use tools and make use 
ful things. In special workshops set aside by Chrysler, Robert 
and ether boys work in wood, leather and metal under the guid- 
ance of veteran Chrysler artisans. Then they borrow from a 
“Library of Tools” and finish projects at home. 


THEY THINK IN CLAY. In this clay model room at Chrysler 
Institute of Engineering. employee students D. M. Holiday, 25, 
left, and Paul R. Diehl, 27, right, study car body design with 
Engineer Carl Hood. The Institute is the most advanced part of 
Chrysler’s education and training program. Courses compare 
At Chrysler, em- 
. . become more 


with those in leading engineering colleges 
ployees find training to improve themselves . 
valuable to America now when production need is great. 


engineers and builds PLYMOUTH, DODGE, DE SOTO, CHRYSLER CARS & DODGE TRUCKS 
Chrysler Marine & Industrial Engines « Oilite Powdered Metal Products « Mopar Parts & Accessories 


Airtemp Heating, Cooling, Refrigeration « Cycleweld Adhesives & Building Panels 
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DIE CASTINGS eter 


We can offer you experience 
and production know-how in 
producing hundreds of different 
items essential to defense. 

During World War Il, Precision 
Castings Co. emerged as a leader 
in the die casting industry in pro- 
ducing military, naval and air- 
craft items. 


re = - 
Today! 


—s 3 


Sar eee . Se tes ; B-. Fe 
Call a PRECISION Engineer, 
*Since 1909 the name “PRECISION” has been the 

symbol of highest quality in the die casting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. » Cleveland. O. * Kalamazoo, Mich. + Chicago, Ill. 


British Affiliation Wolverhampton Die Casting Co.. Wolverhampton. England 








When you buy TROLLEY CONVEYORS... 


LINK-BELT 
GIVES YOU 
BOTH! 


Superior components—}> 
plus —_— ingenuity 


These heavy shells have ridden through This Link-Bele Overhead Trolley Con- 
veyor conveniently delivers 90-mm. shells 
along their finish-turn production line 


a paint spray booth and are now drying 
on a Link-Belt Trolley Conveyor 


Travel up, down and around at synchronized speeds 
Straight-line production regardless of physical layout 
Saving of floor space. Release of manpower for pro- 
ductive jobs 

You get all these outstanding production advantages 
with any well-engineered overhead trolley conveyor 
But you get more—much more—when you specify 
Link-Belt 

Not only does Link-Belt make the most popular, 
the most advanced trolley on the market—you also 
tap industry's greatest source of materials handling 
and power transmission experience 





Effective sealing of wheel and bracket 
keeps out dust and dirt 


Wheels are drop- 
forged and inter- 
nally machinedto 
extremely close 
tolerances 

Raceways are 

induction hard- 

ened. High load 

capacity is based 

on entire assem- 

ly — not just 
on bearing 


Trolley can re- 
place other makes 
without disturb- 
ing chain's oper- 
ating position 


Rugged, one-piece 
bracket and clevis 
are drop-forged and 
heat-treated—fewer 
Parts to maintain 


Clevis pins are locked in bracket, 
cannot rotate. Bracket wear is mini- 
mize 











Shells travel in large quantities over long 
distances upon this Truck-Tow adapta- 
tion of an overhead trolley conveyor 


Put quality manufacture plus engineering ingenuity 
to work for you. Our specialists will work with you 
and your consultants help you set up smooth, 
steady, straight-line production in your plant 


LINK2@}BELT 


OVERHEAD TROLLEY CONVEYORS 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 
33, Seattle 4, Toronto 8, Springs (South Africa). Offices in prin- 
cipal cities. 12.645-A 


ORDNANCE 








THE INDUSTRY'S FINEST 
POWER BRAKING SYSTEMS 


jms = = ; J 
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Hydrovac* and Bendix Air-Pak are the recognized leaders in 

the power braking field. More than two and a half million 

installations and billions of miles of service have proven POWER 29°e-V Gi ic 
Hydrovac the unchallenged leader in the field of vacuum- 
hydraulic braking. 

Air-Pak, similar in design and principle to the Hydrovac, has 
by its outstanding performance established itself as the 
industry's foremost air-hydraulic power brake unit. 

Products of twenty-five years of practical braking experience, 
these outstanding power braking systems offer faster, more 
positive and better controlled braking. And in both the vacuum 
and air actuated units, brakes can be applied instantly by 
foot power alone—a constant safety factor of importance. 
Regardless of size of vehicle or whether the preference is for 
vacuum or air actuated brake, for consistently good perform- 
ance, it pays to specify Bendix Hydrovac or Bendix Air-Pak— 
the industry's Finest Power Braking Systems. ees. v. 5. Par. OFF. 


BENDIX > tivision* SOUTH BEND 
















Oo SSeS SSS SS aS 

















Products 
BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY [WA/Z%/ky¥/+)7, 
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.. both have 


to be filled in today’s semi-military economy. 


Orders for industrial and defense needs . 


lo help build our military might, for example, American 
Locomotive plants are busy turning out the Army's new 
medium tank... nickel-plated pipe for the Atomic Energy 
Commission . . . jet engine containers for the Air Force 


. and other defense products for all the armed forces. 


And to help the nation’s essential industries meet the 


challenge of an expanding economy, Alco is producing 
basic industrial products: diesel-electric locomotives for 
the railroads process equipment for chemical and 
petroleum producers springs, diesel engines and a 


host of others for many industries. 
Output of both industrial and military produc ts is essen- 


tial to the nation’s defense program. Industry produces 
both to keep America strong. 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense products 





First Things First 


Today, as in previous emergencies, Blaw-Knox is 


concerned first and foremost with Defense 


requirements. Producing on schedule the urgently 


needed material and equipment for our Armed 


BASIC PRODUCTS Forces calls for the same conscientious effort by 


FOR INDUSTRY Blaw-Knox personnel which was recognized by 


e award of seven “E’s” during World War IL. 
ROLLS FOR STEEL & NON-FERROUS MILLS the award of lu e . 
ROLLING MILLS & AUXILIARY MACHINERY 
OPEN STEEL FLOORING 
PREFABRICATED PIPING SYSTEMS 
OPEN HEARTH FURNACE EQUIPMENT “ 
FIRE PROTECTION EQUIPMENT 7 

4 =~ 
CHEMICAL& FOOD PROCESSING EQUIPMENT 4 
CONCRETE & ASPHALT ROAD PAVING COMPANY* 
MACHINERY 
ee Sen San ee A Pacemaker for American Initiative 
RADIO, TELEVISION & TRANSMISSION : 
TOWERS 
HEAVY STEEL CASTINGS 2127 FARMERS BANK BUILDING 
HEAT & CORROSION RESISTING ALLOY PITTSBURGH 22. PA. 
CASTINGS 
STEEL FORMS FOR CONCRETE CONSTRUCTION 
CONTRACTORS EQU!PMENT 
CLAMSHELL BUCKETS 
ENGINEERING SERVICE OPERATING AND SALES DIVISIONS—BLAW-KNOX @ BLAW-KNOX SPRINKLER* « 
BUFLOVAK EQUIPMENT © BUFLOVAK MIDWEST CO. e CHEMICAL PLANTS* © THE 
FOOTE COMPANY, INC.** « LEWIS FOUNDRY & MACHINE ¢ NATIONAL ALLOY STEEL « 
PITTSBURGH ROLLS © POWER PIPING* © UNION STEEL CASTINGS 


and Ingenuity 


RECENT CATALOGS AND BULLETINS detail- 
ing practically all Blaw-Knox products ore 
available, and any literature you request will 


be forwarded by return mail. 
*Operotes as a division of Blaw-Knox Construction Co. **Subsidiary of Blaw-Knox Co. 


® AWARDED SEVEN "E's" DURING WORLD WAR Ii 





Only LURIA ENGINEERING off; 
the economies of 


STANDARDIZED 
BUILDINGS nate dinates 


used in the manufacture of chemicals 


The same basic 


. sas LURIA STANDARDIZED 
the flexibility of - BUILDING 


— applied to another commercial use 


CUSTOM-BUILT UNITS 


Put HIGH SPEED and LOW COST 
into your expansion program. Contact 
your LURIA representative TODAY 
Yes, you can build now . . . with speed, economy and LURIA 


permanence! For SPEED . . . Luria’s inventory of com- E mW {3 T N E E #8 4 N G 


pletely fabricated structural parts shortens the time of 
delivery. For ECONOMY .. . Luria buildings provide CORPORATION 

substantial initial savings and maintenance savings. For 500 FIFTH AVENUE, NEW YORK 36, N.Y. 
PERMANENCE .. . Luria materials and construction 
surpass the most stringent building code requirements. 
And the famed FLEXIBILITY of Luria Standardized 


Buildings makes possible practically any arrangement 


Leading American Industries Occupying 
Luria Standardized Buildings: 

: AGRICULTURE + UTILITIES + WAREHOUSING 

and architectural treatment . . . without sacrificing the ARMAMENT + MACHINERY + COMMUNICATIONS 

economies of standardization CHEMICAL + FABRICATION + TRANSPORTATION 


DISTRICT OFFICES: ATLANTA ~- PHILADELPHIA BOSTON - CHICAGO + WASHINGTON, D.C. 





AIR CONDITIONING - 


Production suffers when machines and men are 
exposed to high, improper temperatures. 


Indoors, the worker achieves greatest efficiency in a 
controlled atmosphere. Intense friction heat created 
by high speed machining must be carefully regulated 
for close tolerances, limited rejects and peak perforim- 
ance. Here, Chrysler Airtemp can show you the way 
to better production. By equipping your plant or fac- 
tory with Chrysler Airtemp Liquid Coolant Coolers 
and Air Conditioning unwarranted losses in produc- 
tion — manpower inefficiency, product rejects and 
machine failures —can be averted. Chrysler Airtemp 
“packaged” units are factory-engineered to increase 
and maintain peak production of men and machines. 


Chrysler Airlemp 


HEATING + COMMERCIAL REFRIGERATION 
Airtemp Division of Chrysler Corporation, Dayton 1, Ohio 
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LIQUID COOLANT COOLER e Chrysler Airtemp 
mechanical refrigeration for high speed machining 
and spot welding keeps intense friction heat at 
required minimum by constant and proper co.trol of 
cutting oils and coolants. This control affords greater 
accuracy and precision plus longer tool life. Handles 
all types of coolants from aqua solvents to heavy 
tapping and hydraulic oils. Installation permits one 
cooler to service one or several machines. Chrysler 
Airtemp Radial Compressor, sealed-in from dust 
and dirt, operates in small, portable all-steel cabinet 


PACKAGED AIR CONDITIONERS e Compact, easily 
installed. Six available sizes of 2, 3, 5, 8, 11 and 15 
ton. Units are factory-assembled and tested. 














Airtemp Division, Chrysler Corporation 
Dayton 1, Ohioc 
Please send me into 
me boost production w" 
Coolant Coolers 


Airtemp con help 


\ 
tion showing how Chrysler ond Liquid 


a Sochoged” Ale Conditioners 


Nome 

Firm 
Title 
Address 
City 


























Permendur, steel or alumi- 


WI st Sand Cast Aluminum Jackets num bases, — —. 


keepers as speci 


st Die Cast Aluminum Jackets | Complete assemblies with 


netized and stabilized as 


vx Celastic Covers vequised. 
Pe 
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fit? [HE ARNOLD ENGINEERING ({OMPANY 


“~ SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION _ 





General Office & Plant: Marengo, Illinois 


aca! 


ORDNANCE 





CLOSE TOLERANCE 


Rockrite Lubing 


MINIMIZES 
MACHINING 


A rocket manufacturer faced this problem. He needed steel 
tubing with enough tensile strength (minimum yield 
85,000) to avoid heat treatment and with tolerances close 
enough to eliminate as much machining as possible. 

He selected Rockrite Tubing. 


Sized by a distinctively different process to closer 
tolerances than are practicable by any other method, 
Rockrite compression-sized Tubing had the required 
yield strength and eliminated machining of the main 
section of the rocket body. The small end was hot- 
formed on a special-purpose machine that produced 


Hot-formed to close tolerance 


the tapered nozzle to tolerances comparable 

with those of the main body. As a result of the 
integration of the Rockrite process and the 
forming operation, the only machining necessary 
was a light reaming of the venturi throat 

and facing and threading the large end. 


This is typical of how high strength, close 
tolerance Rockrite Tubing speeds production 
of ordnance . . . substantially lowers overall 
costs. Bulletin R2 gives facts and figures on Rocket Body Specifications 
Rockrite Tubing. Send for your copy today. aaa | 2.078” 1.D. 24” long 
— ***} 0.087” wall 
_ jLD....+0,004 —0.001 

Tolerances:. . | Wall. .+5% 
Steel:......SAE 1040 


Test pressure:. . . .3900 psi. 





Nozzle 
Section 
Flared 


—4 











@ rockrite 
@ TUBING 


TUBE REDUCING CORPORATION * WALLINGTON, NEW JERSEY 
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ENGINEERS 


TO DESIGN, REDESIGN 
OR DEVELOP 
YOUR PRODUCT 


ENGINEERS 


ifomdolel@ Von °le| maelel 
PLANT FOR THE BEST 
PRODUCTION ECONOMICS 


ENGINEERS 


TO GET YOUR NEW 
PRODUCTION GOING 
AND KEEP IT GOING 


ENGINEERS 


TO REDUCE YOUR COSTS 
AND 
IMPROVE YOUR QUALITY 


ENGINEERS, DESIGNERS, 
CONSULTANTS AND 
PRODUCTION SPECIALISTS 


Di )NEER 


Mieniiamiite 


& MANUFACTURING CO., INC. 


19654 JOHN R STREET 
DETROIT 3, MICHIGAN 


INQUIRIES PROMPTLY ANSWERED 





> Wherever critical performance standards are 
closely related to mandatory production schedules, 
Magnetic Metals Company provides 
stamped lamination cores mass produced 
to highest quality specifications. 


MAGNETIC METALS GOMP.N 


Soft Iron and Alloy Cores and Shields 
21ST & HAYES AVENUE «¢ CAMDEN 1, N.J. 
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... for the 


biggest job 
of all 


Topay’s defense effort calls for men and 
machines with plenty of punch. 

Part of that punch comes from husky 
“Caterpillar” Diesel Engines, powering all 
kinds of equipment on every kind of job. 
Building roads, camps, airbases; supplying 
light and power; pumping water; making 
firm the supports of freedom in sand or 


all- 


purpose power is there, around the clock, 


mud, loam or rock — “Caterpillar” 


around the globe. 
“Cat” Diesel En- 
gines ask of the man in uniform only the 


Tough, dependable 


kind of care a reliable performer deserves. 
Proper maintenance today — a faster, bet- 
What could be more 
important, now that the chips are down? 


ter job tomorrow. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


DIGGING a 6 
line job in Texas, this Buckeye 
ditcher is powered by a “Cat” 
Diesel D13000 Engine which has 
never shut down for repair since 
the Houston Contracting Co. 
bought it in 1948. On this job it 
runs 24 hours a day 


COMPRESSOR POWER to 
drive a wagon drill and two jack 
hammers is supplied by a “Cat” 
Diesel D13000 Engine on this 
highway project running through 
Pacheco Pass in California. 
Contractor is Eaton & Smith, 
San Francisco. 


CATERPILLAR 


ditch on a pipe- 


pies 


oo 





NICKEL-CHROMIUM 
MOLYBDENUM 


STEEL VALVE CASTING 


After exposure to steam at 900° F. for more than 
6 years, a Lunkenheimer gate valve cast in nickel- 
chromium-molybdenum steel was made available 
for study through cooperation of The Detroit 
Edison Company. 


Despite its long continuous service, examina- 
tion of specimens taken at random, including 
sections of welds, revealed the. following charac- 


teristics: 


NO LOSS OF STRENGTH 
NO EMBRITTLEMENT 
NO OCCURRENCE OF GRAPHITE 


This confirms extensive laboratory tests and 
provides convincing evidence that valves and 
fittings cast in nickel-chromium-molybdenum 
steel, conforming to requirements of grade WC-4, 
ASTM Specifications A-217, will adequately 
meet the severe conditions imposed by steam at 
high pressures and temperatures up to 900° F. 


At present time, the bulk of the nickel produced 
is being diverted to defense. Through application 
to appropriate authorities, nickel is obtainable 
for the production of engineering alloy steels for 
many end uses in defense and defense supporting 


industries. 


42 





MANUFACTURED BY THE LUNKENHEIMER COMPANY, 
Cincinnati 14, Ohio, the valve selected for test was identical to 
the 4-in. gate valve shown above. Before removal for study, it 
served continuously for 53,810 hrs. at a nominal temperature of 
900° F. and at an average pressure of 841 p.s.i. 


=== 


THE INTERNATIONAL NICKEL COMPANY, ING. wew'vor« s 1. 
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12 OPERATIONS INCLUDING 


vommoonnes || Draw the line 


on the OLD PRACTICE 


required eight draws with various annealing and cleaning operations between to 


The Old Method produce the part shown below. 


Now You Can do it a Simpler, Faster Way 


NEW METHOD 


ONLY TWO 
OPERATIONS _ THE FINISHED PRODUCT 


all the draws are eliminated since the part is a tubular form to start with (it begins as a 
By the New Method _ section of Wolverine seamless copper tube). The ends ore closed by the Wolverine Spun 
End Process*, then formed on a punch press 


THE SAVINGS in TIME and MONEY 


@ Fewer operations are involved ® Tool cost is lowered 
@ Machine time is reduced ®@ Resulting scrap is negligible 


These are factors of real concern today. 


MAKING A TUBULAR PRODUCT? 


Would you like to make it faster? At less cost? With a minimum of 
scrap? In an improved design that will function more efficiently? 


CONSULT OUR CUSTOMER ENGINEERING SERVICE 


Our extensive experience may supply the answer to some or all 
of these questions. 


WOLVERINE TUBE DIVISION 


“A potented process Re: 22465 Calumet & Hecla Consolidated Copper Co. 
INCORPORATED 
Manufacturers of seamless, nonferrous tubing 


1467 CENTRAL AVENUE + DETROIT 9, MICH. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 
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For every kind of motoriz 


From Alaska to Korea civilian and military vehicles and equipment are winterized by Perfection 


This Army tank uses Perfection Winterization equipment to operate at any temperature. Army 21/2 ton truck with Perfection Engine Heater 


728 ORDNANCE 





hares why Perfection is 


HEADQUARTERS 


PERFECTION WINTERIZATION 


MAKES ENGINES GO AT 65 BELOW Over 100000 installations 
Over 15 years’ experience 








V Warms battery-more power for starting 
V Heats internal engine parts 

V Warns oil-keaps it fluid 

V Heats cab-warms personnel 


Perfection’s Engineering Department is staffed and 
equipped to handle amy winterization problem you 
may have—civilian or military. We can help you meet 
the Government Specifications that your defense con- 





tracts call for. 


COLD ROOM FACILITIES are available for system 
development and military specification performance 
testing. Write, call or wire for one of our sales 
engineers to discuss your problems with you. 
Perfection Stove Company, 7341-A Platt Ave., 

Cleveland 4, Ohio. A 





HEATERS FOR EVERY TYPE OF PROBLEM 


Heaters 
Direct-Fired-Air Systems 
Fresh Air Systems 
Liquid-Coolant Systems 


Typical example of o One of many Perfection A Perfection Direct-Fired Another Perfection Henter 
Perfection Engine Heoter Engine Heoters (Fresh Air Heoter (Coolant Type) 
Coolont type Air type 
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IN THE FRIGID ARCTIC... 


--ON THE HOT DESERT SANDS 


ALL-TEMPERATURE 
FIRE EXTINGUISHING EQUIPMENT 


YOUR BEST PROTECTION 


FOR FLAMMABLE LIQUID, GAS AND ELECTRICAL FIRES 


Ansul Low Temperature Dry Chemical Fire Extinguishers, Models 


LT-4-A and LT-20-A, have been tested and approved for operation at 
65° F. below zero. These same extinguishers will withstand prolonged 


exposure to temperatures ranging up to 
ommended for use where extreme 


ative or ineffective. 


For flammable liquid 


temperature 
vail . . . where other types of fire extinguishers may be 


+160° F. They are rec- 
conditions pre- 
noper- 


fires, Ansul Dry 


Chemical Fire Extinguishers have the great- 
est fire-killing ratings ever attained by hand 
and wheeled portable fire extinguishers . . . 


Based on tests by nationally recognized ap- 


proval agencies. 


MODEL LT-4-A 
ABOVE. CENTER 
MODEL LT-20-A 


NOTE THESE IMPORTANT ANSUL FEATURES... 


@ Patented nozzle provides 
most effective stream pat- 


tern. 


Easy, on-the-spot recharg- 
ing. (No tools needed.) 


Low maintenance costs — 
no annual recharge nec- 


Ansul Wheeled 
and Stationary Ex 
tinguishers can be 
provided with spe- 
cial hose to allow 
operation at tem 
peratures lower 
than —40°F, 


essary. 


Get the facts. See compara- 
tive effectiveness ratings for 
types of approved 
fire extinguishers. Write for 
File No. 694. You will re- 
ceive complete 
and other valuable data 


various 


information 


® Water-tight, corrosion-re- 
sistant construction. 
Safe to use on electrical 
tires. 
ANSUL “PLUS-FIFTY”® 
Dry Chemical is non-tox- 
ic, non-abrasive, non-cor- 
rosive. 


ANSUL 


CHEMICAL COMPANY 


Fire Extinguisher Division 
MARINETTE * WISCONSIN 


DISTRIBUTORS IN ALL PRINCIPAL CITIES IN THE U. S. A., CANADA AND OTHER COUNTRIES 
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REACTOR GENERATES 
POWER 
Small amounts of electric power 


been produced from heat energy released 


have 


in the operation of the experimental 
breeder reactor recently completed at the 
National Testing Station im 


Idaho. In a 


power of more than 


Reactor 
run, electrical 


kilowatts 


the pumps 


trial 


100 


recent 
was 


generated and used to operate 


and other reactor equipment and to pro- 


light and electrical facilities for the 
building that 
The heat 


moved from the 


vide 
houses 1t 
energy generate 
reactor by a 
at j nperature high enoug! 
steam to drive the turbine 

was desigt 


Argonne 


Is new 


operated by the 


reactor 
being 
Laboratory, Lemont, 

run fe 


hicago 


searc! center 


The 


Director 


tests were su 


Walter 


Lichtenberger, the 


University of ¢ 
pervised by Laboratory 
H. Zinn and H. \V 


Laboratory 


project engineer f tl 


perimental breeder reactor 


The long-range goal of tl 
converting of 
able mk 


fissiot 
nuclear fuel is 
would contribute 


current atom 


generation pas 
wing carried out to 


nformation on the har 


igh temperatures 


conditions at 
t trom a 
! systen 
ever generate 
er, but 


carrying 


ctric vwer fron 


trom conventior 


| tt 


an essentia 

he Idaho react 
experiment is m no way imtet | 
tablish the feasibility of producing el 


‘ F . : 
cal power economically from nuclear 


sources. The technical information gained, 


however, may be useful in the design of 


future reactors aimed at generating elec- 
tricity at a competitive cost 
The reactor itself and its pring 
re erected at the Idal 
Argonne Nationa 
Austin Company, ( 
building and son 


Constructor 
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Speed Production, save material and machining operations 
with Waldes Truarc Retaining Rings 
better way to hold parts together 
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tolerances 


BEVELED 
BOWED 





> D ° 
Self Socking> 
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shaft—holds fast 
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thrusts, gives positive 
lock, socere against 
high RPM 
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shoulder for curved 
abutting surfaces, 
for bearings with 
large corner radii 
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1s 1” ° 
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Low cost ring for soft 
shafting materials 
requires no groove 
secure against 
vibration 
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. preci- 


and other skilled labor operations... 
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sion-engineered to conform to the highest NAS and 
SAE standards! 

Waldes Truarc Rings are nationally distributed and 
stocked. Send us your drawings. Waldes Truarc en- 
gineers will give your problem individual attention, 
without obligation. 


Thousands of smart manufacturers are stepping up 
production, while actually cutting costs—with Waldes 
Truarc Retaining Rings! Truarc Rings simplify your de- 
signs. The ease with which they can be assembled and 
disassembled makes them superior in many fastening 
applications where machined shoulders, nuts, bolts, 
snap rings or cotter pins have been used. 

Waldes Truarc Rings eliminate threading, milling 
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stampings. Write directly to Waldes Kohinoor, 
Inc., 47-16 Austel Pl., Long Island City 1, N.Y. 
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Atomic Energy 


Bechtel Corporatior 

under the supervision ot 

» Operations Office headed 

tor 

Total construction cost was about $ 

700,000 Approximately $2,500,000 was 
spent by the Laboratory 
period for research anc 


ve lopme nt 


THE SEARCH FOR URANIUM 
im today occupies a unique pos! 
among the metals. The successful 
atomic-energy experiment of 1942 sud 
denly raised uranium from an obscure 
metal with a limited market to a material 
of great immediate military value. Fur- 
thermore, its potential value for peace 
time uses is the subject of extensive sci 
entific investigations and even greater 
imaginative speculations. Without doubt, 
uranium will continue to occupy a hig! 

position among strategic materials 
Naturally exploration methods vary 
region to region, but no matter what 
or geological conditions pre 

" AEC has availed itself 
« «+ for combined axial, radial Re ae 
ne esources 0 he imdividua 
and corner loads 


prospector, as well as the Atomi 





Energy program, has profited by this 
ability of the AEC 
Here are some of the more important 





activities being carried out under our pro 
gram 

1. Examination by the U. S. Geo 

logical Survey of samples from practi- 

ill operating mines, mills, and 

in the United States to pre 


possibility that any 





roducers might be overlooked 


estigatior t 


val utilize information uncovered 
By combining the inherent characteristics of the effi- in their own exploration program. T 
Ms 2 4 “ companies contacted have codperated 
cient O & S lubricant impregnated bearing material Cathie dik tiaitien Gon 
and the recently developed nylon bearing material we er, 1s only part of the job. We have to 


stablish a consistent, systematic method 


have found the answer to the problem of simultane- of evaluating it which will serve to it 
ously combined radial, axial and corner loading. NT ee ee 


iting to uranium deposition 


Technical experts have beer 


if you have a problem loaned” to the Commission for aid ot 

that involves all three— problems where their highly specialized 

knowledge could be used to advantage 

4 Here again coéperation by private it 

= dustry as well as universities and re 
a se 


rch institutions has been freely giver 


O«xS BEARING CO. Sian 
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at 


ocesses, analytical procedures 
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All welded construc 
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- of supplied with 


rite for descriptive jterature 





March-April, 1952 








Performance characteristics hereto- 
fore confined to larger aircraft will 
become available for planes of 
medium power, with the entry of 
Continental Aviation & Engineering 
Corp., into production of an advanced 


new series of gas turbines. 


The Continental-Turbomeca family 
of turbines includes units of four 
basic types. These engines have 
undergone exhaustive tests, and 
have much to offer, both for the 
gircraft industry and for various 
ground applications—military and 
commercial—where lightness and 


compactness are essential. 


We welcome opportunities for con- 


sultation relative to all applications 








—unconventional as well as obvious. 


THE CONTINENTAL- 
TURBOMECA FAMILY 
COMPRISES THESE 4 TYPES 


° 
JET POWER for target and trainer aircraft, 
or booster power on bombers and trans- 
ports. Models in this series develop 300 to 
900 Ibs. thrust. 

. 
SHAFT POWER for driving helicopter 
rotors, or propellers of fixed-wing aircraft, 
for operating electric g s, and for 
other uses. 225 to 400 h.p. 

” 
DUCTED FANS developing 500 te 800 ths. 
thrust, forecasting higher speeds when 
installed in smell and medium civilien 
and militery aircraft of suitable design. 

. 
AIR COMPRESSORS useful for starting 
large aircraft turbines, for tip jet helicopter 
rotor drives, as portable heating units, and 
for operating pneumatic tools where 
portability counts. Up to 2,000 cu. ft. of 
oir per minute at 50 psi. 











C. A. E. ALSO BUILDS THE R-975 
A 525-h.p. version of the Continental R-975 radial air- 


P i at C.A.E. for such 
croft as the Piasecki HUP-i and HUP-II ond the Kaman HOK. 
Its ability to meet the exacting requi of helicop 
vse assures important applications in fixed-wing aircraft too. 














1500 ALGONQUIN AVE., DETROIT 14, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


Atomic Energy 


nstruments 
latior developed by the 
Commission’s exploration and research 
is made available to the prospectors and 
the mining industry by publication of 
geological reports, presentation of tech- 
nical papers before mining organiza- 
tions, press releases, and direct contact 
with those developing and operating 
uranium properties 
Our assistance program is somewhat 
unique and does not follow an established 
pattern for Government aid to mining. 
I want to emphasize, however, that ours 1s 
an assistance program; the main job is 
being done by the mining industry—the 
prospectors, the independent miners, and 
the mining companies, large and small 
The new mining areas have been found 
by prospectors. All of the uranium ore 
produced in the United States is coming 


About 


ninety per cent of this ore is processed in 


from privately operated mines 


privately oper: 

» retain full Govern- 
ment control sources and dis- 
positiot same time 
have reaped of private initia 
tive with tl ning industry operating 
in its tra manne nder the profit 
system 


outlined | 


as been 
an three years. It 
has el ing momentum as it moved 
along, and | 1 y that the results have 
exceedes pectatior Uranium produc 
tion im tl nites t as increased 
greatly 1 leposi ’ been discov- 
ered, and the area of known uranium oc- 
currences is been greatiy expanded 
Althoug F no figures to prove 
this statement, there probably are more 
individual looking for uran 
ium thar metal. Large min- 
ing substantial in- 
1 plants, and many 
lessors are engaged in 


ations are 


Private organi 


of thousands of feet of 


loratory drilling a year, and several 


conducting airborne radiometric sur- 


and de 


successful, 


anada, uranium exploration 
equally 


Union of South 


lopment have beet 
possibly more so. The 
Africa, Australia, and a 


countries n will be on the list 


number of other 
of im 
1 


portant producers 


The \merical republics wl icl have 
contributed so er ly to the mineral pro 
Western Hemisphere, con- 


wable areas as yet relatively 


ductiot 


In their own 

orough assessment 

xluction possibilities 
SE ( JoHN 
vy , 

} rials 


C ommits- 
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When you need Industrial Wire Cloth or Strainer Cloth, 


your nearest Chase Warehouse is the place to inquire for it 


Chase Brass and Copper Wire Cloth is made in meshes 
from No. 2 to No. 100 and in varying gauges for a wide 
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wires double crimped to keep openings square and true. 
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Ottices will give you full information on the type of wire 
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Pecsition ___ 


FREE Chase Book lists mesh, 
diameter of wire, per cent 


Firm 
of open area, weight and Address 


other important data. City ™ ‘ Stote 


yore cr rr rr re ee eee 
ee ee ee ee ee ee ee ee 




















The Ordnance Engineer 
A Tribute to the Professional Ordnanceman 
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N the military profession, we are 
a generous in applauding and 
handsomely rewarding the paratrooper, 
the tank commander, the submarine 
hero, the guerrilla fighter, the fearless 
Ranger and Commando. 

It is not detracting one iota from 
the honor properly due the combat 
specialist to call attention to the fact 
that battles are also fought in labora- 
tories, machine shops, wind tunnels, 
test ranges, and proving grounds, Our 
victory in World War II was due to a 
great factors, not the least of 
which was superior ordnance. 


many 


Great Responsibility 

The bravest troops in the world are 
at a tremendous disadvantage if they 
must fight with inferior weapons. To 
overcome this possible disadvantage the 
entire Nation must rely upon the 
vision, skill, and experience of the 
ordnance engineer. Upon him rests the 
awesome responsibility of supplying 
our fighting men with qualitatively 
superior ordnance. Upon his shoulders 
rests the final decision before the blue- 
print of any new or improved weapon 
is turned over to civilian industry for 
mass production. 

Thus the ordnance engineer, how- 
ever much we may fail to recognize his 
pivotal rdle in national defense, is the 
cornerstone of the entire defense 
structure, 

Military 
gineers have dedicated their lives to 


professional ordnance en- 


the sole task of keeping our country, 
not only abreast of, but in the very 
forefront of ordnance progress. 


< 
= 


BATTLE STATIONS!— With 


its crew at general quarters, the 


PT-810—a 


Navy patrol-torpedo boat—sets out 





new aluminum-hulled 


on a high-speed run. 
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Col. René R. Studler, long 
associated with the development 
of armament, conducted the 
“unveiling ceremonies” for the 
new light rifle held recently at 
the Aberdeen Proving Ground. 
He is chief of the Small Arms 
Development Division, Research 
and Development Service, Ord- 
nance Corps, U. S. Army. His 
picture on the front cover of 
this issue of ORDNANCE is in 
tribute to him as symbolizing 
the great value to our national 
defense of trained technical 
Scientists and engineers who, as 
members of our armed forces, 
devote their lives to technical 
progress. 

Colonel Studler, a graduate of 
Ohio State University and of 
Massachusetts Institute of Tech- 
nology, enlisted in the Army in 
1917. He arose to his present 
rank after starting in the avia- 
tion section of the Signal Corps, 
forerunner of the Army Air 
Corps and of the United States 
Air Force. He has served in 
positions of high responsibility 
in the Army at home and 
abroad. 

Colonel Studler represents a 
group of technical experts of 
priceless background and ex- 
perience in the armed services. 
Our future technical strength 
depends largely upon develop- 
ing specialists—military and 
civilian—to carry forward 
American supremacy in arma- 
ment. 











It is a never-ending struggle. They 
must know the very recent advances 
and discoveries in pure and applied 
science. They are in hourly competi 
tion with enemy ordnance engineers. 
They must design weapons within the 
broad framework of specifications set 
up by the using services. They must 
also keep in mind the limitations of 
human nature and the limitations im 
posed by mass production, 

A task of this magnitude can only 
be successfully discharged by men of 
great competence and initiative; by 
men who combine in one harmonious 
personality a great love of country and 
a great love of science; by men who 
will to continue their 


have the iron 


patient probing studies regardless of 


the sudden fluctuations of fickle pub- 


lic opinion; by men who are capable 


of making very great sacrifices, in 


money and prestige, for the common 
good; by men who are endowed with 
the capacity for coéperation with other 
scientists and engineers in the remain- 
ing free countries of the world, 

The career Ordnance officer of the 
Regular Establishment is an unsung 
hero whose life is devoted to ordnance 
progress. His knowledge and experi 
ence are priceless National assets which, 
sad to say, are all too frequently not 
properly recognized or rewarded. 

One of the great technical achieve 
ments of ordnance engineers in World 
War II was the rapid development of 
a concrete-piercing fuze. In 1942 our 
intelligence reported that the Germans 
were building an inner fortress in 
Europe so strong that it would be 
impervious to our artillery, 

At that time Kommel was at El 
Alamein. Sevastopol had fallen. The 
Dieppe raid had failed. Despite these 
depressing events, however, Ordnance 
technical experts quickly devised the 
highly successful Fortbuster Fuze M78 
that did spectacular, smashing duty 
wherever there was tough concrete or 
similar resistance on the roads to Ber- 


lin and Tokyo. 


Forward Thinking 
like 


wise thinking ahead. If war comes, we 


Ordnance engineers today are 


can only be certain that it will not be 
fought with obsolete World War Il 
weapons or even with today’s weapons. 

However great the progress in arma 
ment has been during the past six or 
seven years, ordnance engineers fully 
realize that we are only on the threshold 
of a new atomic era that will revolu- 
tionize all types of combat—particularly 
land fighting. And they are preparing 
now for that day. 
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Dual Purpose Construction 


A Plan To Utilize Public Structures for Civil Defense 


+} 


by 
Robert Moses 


8 


The need for realism in 
providing shelter areas 
for the civilian popula- 
tion in urban localities 


. 


NFORTUNATELY a great deal 
U of nonsense has been talked in 
the last two or three years about civilian 
defense, and as a result even the sane 
and simple steps which must inevitably 
be taken have been postponed. The 
problem is of course, primarily if not 
exclusively, national, and the major 
costs must consequently be met out of 
the Federal treasury. So far, however, 


the has 


Federal Government issued 


pronouncements and established an ad-" 


ministrative agency but has provided 
only very small funds to set up and 
motion. From 


keep machinery in 


billions we have descended to nothing. 


Damage Done 

My purpose in this article is not to 
discuss emergency civilian-defense _re- 
quirements involving recruiting of 
forces and their equipment, supplies, 
communications, etc. The 


which I have had a part involves only 


field in 


long-range construction, and here the 
greatest damage to a sane and logical 
program has been done by hysterical, 
unbalanced, excited, ambitious, po- 
litically minded, and otherwise unquali- 
fied persons who have made demands 
for huge sums of public moneys for 
construction of huge 


bomb shelters and other similar de- 


single-purpose 
vices of no permanent value, at best 


738 


useful only in the improbable event 
of concentrated large-scale bombing. 

My own feeling, based upon limited 
but intensive experience in such matters, 
is that the major problem, particularly 
in the larger cities, is to get rid of traffic 
congesti¢a which, of course, is some- 
thing which should be done anyway, 
even if there were no threat of war and 
civilian bombing. Here civilian defense 
provides not so much the excuse as the 
stimulus to speed up improvements, 
solutions, and cures which should long 
since have been made. 

Let me outline here what the Office 
of the Construction Coérdinator in 
New York City recommended in the 
way of long-range construction needs in 
that city: 


Shelters.—Various plans, many of 
ke them fantastic or in- 
. ~ . 

Par ordinately expensive, 


* have been advocated 


for the 
wer * of bomb shelters, in- 
me suggestions 
that the New Palisades be 


hollowed out for underground caves 


construction 


cluding 
Jersey 


large enough to house aircraft, factories, 
and indoor arenas. Other suggestions 
include the wholesale, panicky, hysteri- 
cal excavation of parks and street areas, 
deep subways carved through rock, and 
other underground caves and cata 
combs. 

Before developing a sane and sound 
shelter program certain fundamental 
questions must be considered, for ex 
ample: 


1. The warning before a bombing 





Mr. Moses is construction co- 
érdinator for the City of New 
York and adviser to the New 
York Director of Civil Defense. 
He has been president of the 
Long Island State Park Com- 
mission since 1924, and in 1943 
he was codrdinator of a survey 
of congested war production 
areas for the Army and Navy 
Munitions Board. 











attack may be so short that people will 
not have time to proceed to under- 
ground shelters. 

2. Less danger is involved if people 
remain in prepared areas in the build- 
ings in which they are located, since 
elevators and stairways are not designed 
for quick evacuation and since the open 
street is the most dangerous place to 
be trapped. 

3. It will be difficult to provide for 
persons on the streets, in unsafe build- 
ings, or in unsheltered areas. We cannot 
add these people to those in buildings 
which furnish reasonable protection. 

We must not encourage great masses 
of people to leave reasonable cover and 
make a dash for underground shelters, 
only to find that either the shelter is 
filled to capacity or it is too far away to 
be reached. Approximately 4,000,000 
people are in Manhattan below 5gth 
Street on an average working day. If 
all of these were to seek undeground 
areas at one time the intervening streets 
would resemble Times Square on New 
Year’s Eve. 


Bombs May Not Fall 

No bombing may occur, and if so the 
public will expect something of value 
for huge expenditures on a_ shelter 
New York City is hard 
pressed to finance its normal capital im- 


program. 


provements. Even with generous State 
and Federal aid, the cost of shelters will 
be prohibitive unless they serve some 
currently useful purpose. Shelter for- 
tunately can be provided which will be 
useful whether or not New York is 
bombed. Based upon six square feet 
per person, our program provides short- 
term shelter space for approximately 
one million people. 


Subway System.—New York's sub 
way system is without parallel any- 
where in the world. We have large 
underground areas which can be con- 
verted at moderate expense into safe 
shelter. Pedestrian mezzanines can be 
built and extended, thus removing peo- 
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Detail of the New York City plan for building air-raid shelters over the two outer tracks of the 42nd Street shuttle subway. 


ple from the street surface and helping 


to relieve traffic congestion. Subway 
stations on the proposed Second Avenue 
Subway can be constructed at con 
gested points, such as at 14th, 42nd, and 
59th Streets. 

Subway entrances and kiosks can 
be improved, and ramps provided to 
supplement and take the place of stair 
ways. Good entrances are important be 
cause there is no sense in providing 
people are 


underground shelters _ if 


killed or trampled in getting to them. 


Traffic Congestion.—The most seri 
ous hazard in planning for civil defense 
is congestion. We must get rid of the 
promiscuous practice of double and 
triple parking in our streets and the 
breakdown of traffic movement in some 
parts of the city. Present loading and 
unloading practices must be improved. 
It will not be possible to move emer 
gency units and supplies into a disaster 
area as long as present congested street 
conditions prevail. Drastic regulations 
are required, and these must be vigor 
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ously enforced. These matters have been 
discussed for years. Action is required 
now if we are serious about the civil 


defense program. 


The 


framework for an all-out attack on the 


Garages and Parking Fields. 


parking problem was established when 
the mayor appointed the members of 
the new City Parking Authority and 
sponsored amendments in Albany to 
make the present Authority law work 
able. 

The City Parking Authority advo 
cated a program for garages in Man 
hattan, Bronx, and Brooklyn, and for 
parking fields through- 
out the city. Garages F. M 
will accomplish a dual . ’ 
They 
provide a bomb shelter 


and &: 


other facilities above ground for civil 


purpose. will 


under ground 
defense purposes after an attack. Mean 
while we can get cars off the streets and 
alleviate our pressing trafic problems. 


A great deal of attention has been 


given to getting disaster equipment and 
supplies into bombed areas but little to 
parking vehicles involved in the disaster 
program. The new public parking ga 
rages would serve a variety of useful 
civil-defense purposes. 

The Authority planned “fringe” park 
ing lots in outlying areas of the city 
which will also serve a dual purpose. 
These lots, located close to main arteries 
leading into the city and also to subway 
stations, will encourage motorists to 
leave their cars outside the congested 
areas. In case of emergency these park 
ing areas will become communication 
points to control the movement of civil- 
defense forces within and outside the 
city. 

Without these areas the main express 
arteries on which we must depend dur 
ing an emergency may become com 
pletely clogged, and we shall have sacri 
ficed what can become our most valu 
able asset. 


Arterials.—New York City is fortu- 
nate in having an arterial parkway and 
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expressway system which will form the 
backbone of movement of military and 
civil-defense forces, people and supplies 
in and out of the city. Railroad, subway, 
and other means of transportation may 
fail if strategic bridges are knocked out 
or power is discontinued, but it is al- 
ways possible to keep highways open 
and move motor vehicles. 

Military defeats are often the result 
of congested roads and uncontrolled 
movement of civilians and supplies. In 
spite of drastic orders by military and 
civil-defense authorities, attempted use 
of main roads by hysterical motorists 
must be expected in emergencies. The 
limited-access artery is the only one 
which can be fully controlled and kept 
free of unauthorized vehicles. 

These arteries can make the differ- 
ence between rout and victory. They are 
so vitally important that the express- 
ways and parkways under construction 
but not completed should be finished as 
promptly as possible, and a few gaps in 
the program should be filled without 
delay. This involves sections of the 
Federal-State-City arterial program. 

Streets and Boulevards.—The arterial 
system must be supplemented in some 
areas by construction or improvement 
of streets for which plans are completed. 
Most of these are in Manhattan and 
are required to provide badly needed 
arterial roads, 


access to important 


bridges, or local communities. 


Bridges.—The boundaries between 
and among the five boroughs of New 
York City are almost entirely formed 
by navigable waterways spanned by 
thirty bridges under the jurisdiction of 
the New York City Department of Pub- 
lic Works. There are also river crossings 
under the Triborough Bridge and Tun 
nel Authority and bistate structures un- 
der the Port of New York Authority. 
Bridges always become military targets, 
as without river crossings the best sys- 
tem of highways is of little value. The 
Department of Public Works is now 
working on a program of bridge im 
provements which must be expedited. 

Hospitals.—Hospital construction for 
the emergency will consist of the addi- 
tion of annexes and wings to existing 
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hospitals and the preparation of exist- 
ing hotels and other buildings to be 
immediately converted into auxiliary 
hospitals. This will be in addition to the 
$150 million City hospital program 
which will provide 10,000 permanent 
additional beds with complete facilities. 
Existing hospitals through conversion 
of solaria, halls, and similar space could 
provide for 38,000 new beds. Such in- 
tensive use will necessitate rehabilitation 
and remodeling of elevators, wiring 
systems, fire-prevention facilities, op- 
erating rooms, and similar facilities. 
The addition of annexes and wings to 


r ot existing voluntary pri- 


~ 


vate hospitals could 


provide about 3,000 


beds and to existing 


E a City hospitals about 
5,000 new beds. 
Other sources have been investigated 
by the Hospital Council. Over 10,000 
ambulatory chronic cases, in an emer 
gency, might be sent to their homes for 
short periods thereby freeing beds for 
casualties. A survey of existing hospi- 
tals within 50 miles of New York City 
indicates that 26,000 bed spaces could 
be made available outside the City. 
Emergency construction, including 
accident and operating rooms, would 
make hotels and other substantial build 
ings available to treat casualties. We 
have assumed a figure of $7 million for 
this purpose. 
It is estimated that 100,000 additional 
bed spaces could be provided from these 


sources. 


Construction under Existing Public 


Buildings.—In some areas improve 
ments involving parking garages, sub- 
ways, etc., cannot be provided. Here, 
where needed and practical, shelters can 
be built under schools, firehouses, po- 
lice stations, welfare centers, and other 
public buildings. Shelters of this type 
are planned for areas where there are 
large concentrations of people in build 
ings not adapted to bomb protection. 


Because of the expansion of fire and 


police activities in case of an attack, 
some new buildings will have to be 
constructed to house these agencies and 
their 
these new 
bomb protection. A program of ex- 


equipment. In some instances 


structures would include 


panded health centers is also provided. 
Such an expanded program will help 
also to relieve the hospital shortage. 
Under 
provision should be made for the re- 
construction and new facilities at Bronx 
Terminal Market and for the emer- 
water and sewer 


miscellaneous construction, 


gency extension of 


lines. 


Private Bomb-Shelter Construction.— 
There have been many questions from 
private-property owners as to what rea- 
sonable precautions can be taken by 
them in case of bombing. They are right 
in assuming that there may not be time 
for people to travel far to a prepared 
public bomb shelter and that those in 
the open streets invite disaster. There- 
fore, private enterprise is needed. Each 
individual property owner has a re- 
sponsibility to provide minimum pro- 
tection for the occupants of his building. 

In New York City the only phase of 
the program we announced toward 
which we can obtain Federal, State, and 
city funds involves mezzanine subway 
shelters; that is, the cost of rearranging 
and converting subway space, including 
the removal of railroad facilities, ade- 
quate access, provision for sanitation, 


police booths, communications, etc. 


There are three principal areas where 
facilities can be provided on a large 
scale at moderate cost; namely, in mid- 
town Manhattan, in the City Hall sec- 
tion of lower Manhattan, and in the 
downtown Borough Hall section of 
Brooklyn. The minimum cost of these 
facilities would be $15,000,000, toward 
which the State would 
fourth, the city a fourth, and the Fed- 
eral Government half. The trouble is 


contribute a 


that none of the Federal Government 
share is now available, and the city and 
State cannot make up the entire sum. 
While this would be in a sense a 
minor attack on the problem, it would 
give us dual facilities of immediate use- 
fulness in solving traffic congestion. It 
would present much needed relief for 
pedestrians who could proceed freely 
underground and keep off the surface 
streets and crossings. It would be an 
experiment, model, and guide on a 
sufficiently large scale to be useful in 
this and many other communities. 
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Atomic Energy for Defense 
Industry’s Part in a Vast and Expanding Program 


. 


by 


Gordon Dean 


Chairman, U. S. Atomic 
Energy Commission 


+ 


Mr. Dean delivered these 
remarks as the principal 
speaker at the Industrial- 
Mobilization Dinner of 
the American Ordnance 
Association held in trib- 
ute to the AEC at the 
Waldorf-Astoria, New 
York, December 5, 1951. 


That the Nation is achieving a 
measure of success in this endeavor is 
indicated by the fact that the total 
productive output of the United States 
today is above that of the peak pro 
duction year of World War II, even 
though the defense bite is very much 
smaller. As a result, the civilian portion 
of the economy—while certainly not 
expanding—is also not being sub 
stantially contracted by the fact that a 
huge defense program is being piled on 


top ol it. 


Shortages Created 

But it nevertheless remains true that, 
since the Korean invasion, the United 
States Congress has appropriated to the 


8 


Ti. current period of mobilization 
dates back, in general, to June 1950, 
when the North Korean armies crossed 
the thirty-eighth parallel headed south 
into the Republic of Korea. With this 
overt act of aggression the Communist 
world served notice upon the rest of 
the world that it was perfectly willing 
to abandon its policy of political en- 
croachment in favor of one of open 
military attack wherever such a move 
showed promise of paying off. 


Force with Force 

The free world—through the United 
Nations—responded to this action in 
the only way that it could. It met force 
with force, and the United States 
together with many of its friends and 
allies—began to mobilize its military 
strength with the hope of preventing 
further appeals to force by the Soviet 
world ... 

Whereas during World War II the 
Government went into the civilian 
economy to take out most of what it 
needed for defense, this time the 
Government is trying to enlarge the 
economy to support both military and 


civilian requirements. 
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ATOMIC ORDNANCE 


The following message from 
General of the Army Omar N. 
Bradley, Chairman of the Joint 
Chiefs of Staff, was read by K. 
T. Keller, Director of Guided 
Missiles, at the A.O.A. Indus- 
trial-Mobilization Dianer in 
New York on December 5, 
1951: 

“In the past three months I 
have visited the United Nations 
forces at the battlefronts in 
Korea and have talked to the 
military leaders of Greece, Tur- 
key, and the twelve North At- 
lantic ‘“reaty Nations. Every- 
where I go the need is the same 
for the best weapons that the 
free world can provide. 

“The members of the Ameri- 
can Ordnance Association have 
always helped to lead the way 
in the development of arms and 
material so that our men can 
enjoy absolute confidence in 
their weapons. 

“The introduction of atomic 
energy and atomic ordnance 
brings all of you a new chal- 
lenge, which I know you will 
meet. I am confident that your 
scientists, engineers, industrial- 
ists, and workmen will keep us 
in the forefront in this field. 
Our victories depend on our 
men and our arsenals and our 
patriotic citizens. Your Associ- 
ation provides all three. My 
sincere thanks and appreciation 
for all you have done.” 

(Sed.) Omar N. Brapiey 

General of the Army 
Chairman, Joint Chiefs 
of Staff 








defense agencies a cool 100 billon 
dollars for the procurement of equip 
ment and the expansion of facilities. 
It is of course impossible for the 
Government to come into the economy 
with this amount of money earmarked 
for hard goods without causing some 
disruptive effects and without creating 
some critical shortages, and this is 
exactly what has happened. The list 
of critically short materials is long, and 
it includes, among others: steel, alumi 
num, copper, tungsten, molybdenum, 
nickel, zinc, lead, sulphur, and mag- 
nesium. Consequently it has become 
necessary for the Government to set 
up a system of priorities and allocations 
whereby the defense agencies can gain 
access to the materials they need to 
get on with their defense work. 


Allocations Reduced 


This means that allocations of critical 
materials to such civilian industries as 
those which produce automobiles, 
household appliances, radios, and tele 
vision sets have had to be reduced 
currently to about 60 per cent of the 
level which applied in the first half 
of 1950, and this percentage will drop 
still further on January rst. Thanks 
to inventories, substitutions, and econo 
mies, however, the supply of most of 
these items continues at prevailing 
prices to exceed the demand. 

It is perhaps mildly ironic that many 
of the most critical shortages facing us 
today are caused in part by the Govern 
ment’s efforts to expand the Nation’s 
capacity to produce the very materials 


that are short. 


Steel To Make Steel 

For example, to increase our capacity 
to produce steel, steel must be used. 
This means that in the months im 
mediately ahead we perhaps will be 
going through the tightest period in 
the whole mobilization program as it 
is presently planned. 

But in the precess a good many of 
the current serious bottlenecks should 
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be eliminated and perhaps at about the 
time the full effect of defense procure 
ment breaks over the economy. 

Now let us see just where the atomic- 
energy program fits into this mobili 
zation picture. Dollarwise, it does not 
much. Of the 


amount to one 


hundred billion appropriated for the 


very 


procurement of hard goods and con- 


struction since Korea, for example, 
only about two billion has been ear 
marked for similar expenditures for the 
atomic-energy enterprise. The bulk of 
this is being spent on a substantial ex 
pansion program which is now under 


way. 


Second Expansion 

Actually, this is the Atomic Energy 
Commission’s second major expansion 
effort. The first one, consisting of pro 
jects begun in 1949, involved mainly 
a $300 million expansion in the pro- 
ductive capacity of the Hanford plu- 
tonium plant, and a $220 million ex- 
pansion in the productive capacity of 
the Oak 
plant. 


Ridge uranium separation 

The main ingredients of the current 
program—the second—are a huge new 
plant at Aiken, S. C., which eventually 
will cost more than a billion and a 
quarter dollars, and a new $500 million 
plant at Paducah, Ky. 

The 


and the Department of Defense are 


Atomic Energy Commission 
currently working on the development 
of plans for still another expansion 
of the atomic energy productive capac 
ity of the United States, 

At first glance, one might assume 
that this should not be too much of a 
problem. After all, it might be said, 
$2 billion out of $100 billion is not, 
relatively speaking, too large a sum, 
and there would appear, on the sur 
face, to be every reason to believe that 
a few more billions or so for some 
thing as obviously important as atomic 
energy facilities should be money well 


spent, 


Many Factors 

But unfortunately it is not as simple 
as that, for there are a good many 
factors besides dollars which help deter 
mine the over-all size of the program. 


To name a few, there are 
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1. The uranium supply. No matter 
how strongly we might desire to in 
crease our capacity to produce atomic 
energy materials, we are fundamentally 
limited in the size of our program by 
the supply of uranium to which we 
have access. 

2. The state of the art. The military 
services determine the types of atomic 
weapons they need and indicate the 
quantities they need, and in these deter 
minations they are quite naturally 
limited by the status of atomic-weapons 
technology at any given time. 

3. The effect on the economy. Al 
though the amounts of money we deal 
in are a relatively small percentage of 
total defense expenditures, we have a 
disproportionately large demand for 
many items that are in critically short 

supply, including cer 
tain categories of both 
materials and man 
power. 
Viewed in the light 
of these determining 
factors, there are two principal reasons 
why a further expansion of the atomic 
energy program is being considered at 
this time: 

First, there recently has been a very 
decided improvement in the uranium 
supply outlook. Although the known 
sources of uranium available to us 
today are certainly far from inexhausti 
ble, they nevertheless do represent a 
substantial improvement over the situ 
ation which prevailed until a relatively 
short while ago. 
have con- 


A number of factors 


tributed to this improvement, and 


among them we might list: (1) the 
discovery of new uranium deposits in 
Canada, (2) the extension through an 
intensive exploration program of the 
uranium-bearing region of the United 
States’ Colorado Plateau, (3) the de 


velopment of improved and more 


economical methods for extracting 
uranium from lower-grade ores, and 
(4) the conclusion of an agreement 
whereby the United States and Great 
Britain have been given access to the 
which 
in the 


very large stores of uranium 
occur as a minor constituent 
residues of gold production in the 
Union of South Africa. 

The second principal reason why a 
further expansion of the atomic-energy 
program is now being considered is 
the fact that recent technological de- 
velopments have taken place which 
have made possible the consideration of 
atomic weapons for tactical as well as 
strategic employment. These additional 
cbviously tend to raise 


new uses 


the demand for numbers of atomic 


weapons. 


The Negative Side 

That is what we might call the posi- 
tive side of the expansion picture. But 
there is a negative side, too, and we 
begin to become aware of it when we 
look into the impact on the economy 
of a further expansion of the atomic- 
energy enterprise. 

As I mentioned before, the atomic- 
energy program, although relatively 
small dollarwise, has a disproportion- 
ately large demand for many items that 
are in critically short supply. As an 
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DEVELOP AND PRODUCE 


The following message from the Hon. Thomas K. Finletter, Secre- 
tary of the Air Force, was read by the Hon. R. L. Gilpatric, Under 
Secretary of the Air Force, at the Industrial-Mobilization Dinner in 


“No matter to what extent the tensions of our era are lessened by 
events outside our own country, we dare not relax our efforts to 
strengthen the defense of the United States. Much as we abhor war, we 
must continue to develop and produce the most modern and the most 


“The United States Air Force has been able to build up its own 
air power chiefly because of the assistance of the many organizations 
represented in the American Ordnance Association. 

“At this time, we look to your Association to meet with redoubled 
energy the new problems involved in our defense efforts. My best 
wishes to all of you for continued success.” 

(Sgd.) THomas K. FinLetrer 
Secretary of the Air Force 











example, I might cite nickel. Of nickel, 
Charles E. Wilson his last 
quarterly report to the President: 

additional 


said in 


“Our major source of 
nickel—the Nicaro operation in Cuba, 
which may eventually add ten per cent 
to the free worid’s supply—is expected 
to begin’ production in April. Increased 
supplies of nickel are also coming from 
Canada, but even with them there 
seems no prospect of an early end to 


allocations.” 


Much Nickel Used 

In this framework it is interesting 
to note that the current construction 
program of the Atomic Energy Com- 
mission is consuming something over 
seven per cent of all the nickel pro- 
duced in this country, and this rate of 
consumption will be increased next 
year even if no further expansion is 
undertaken. 

Or we might take sulphur, which, 
in contrast with nickel, is a continuing 
operational requirement of the atomic- 
energy program. Of sulphur, Mr. Wil 
son had this to say: 

“The short-run sulphur situation . . . 
continues very tight. Domestic pro- 
duction this year is running about the 
same as the record 1950 output of 5.2 
million tons. Domestic and export re 
quirements . . . have increased con- 


siderably. Shortages, therefore, esti- 


mated at from 500,000 to 1,000,000 
tons a year, will continue for at least 
two years.” 

In this context, the fact that the 
atomic-energy program is today con- 
suming around five per cent of our 
total national production of sulphur 
and will steadily increase this demand 
even if there is no further expansion, 
takes on considerable significance. 


Stainless-Steel Tubing 

These are not the only examples. 
There are many more, and some of 
them are particularly impressive. In 
this category we could certainly include 
stainless-steel tubing, which our current 
construction and operating programs 
are consuming at a rate equal to about 
one-half the total annual national pro- 
duction, and the peak of our demand 
has not yet been reached. 

Our demand for structural steel, on 
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DEEP APPRECIATION 


The following message of 
felicitation was also received 
from the Hon. Dan A. Kimball, 
Secretary of the Navy: 

“I wish to express to you, 
the president of the American 
Ordnance Association, my own 
and the Navy's deep appreci- 
ation for all that the members 
of the A.O.A. have done in the 
past and are doing now to 
further the Nation's rearmament 
program. If it seems appropriate 
to you I would appreciate it if 
you would convey these senti- 
ments to your membership.” 

(Sgd.) Dan A, KimBat 

Secretary of the Navy 











the other hand, is rather small in com 
parison with the total supply. Of the 
1,450,000 tons to be allotted during the 
first quarter of 1952—which, incident 
ally, is only half of the total national 
demand—only 36,500 tons constitute 
requirements of the AEC. But the 
little structural steel we need we need 
badly and on time, and it is hard to get 
when you have 


steel on time even 


priority. 


Heavy Power Demand 

The atomic-energy program is con 
suming power at a rate which by next 
June will be comparable to that of New 
York City, or roughly two per cent 
of the total national supply, and this 
demand will increase enormously as 
additional new plants now under con 
struction begin to come in. For ex 
ample, our new uranium separation 
plant now being built at Paducah, Ky., 
will have a power demand of about 
one million kilowatts. 

It is true that the power capacity of 
the United States is now being ex 
panded as part of the Nation’s indus 
and that, 


trial-mobilization program 


through these efforts, se 
A at 


new generating capac- 2 


ity of nearly seven 
million kilowatts will 

be added by the end of - 
this year—a ten per —— 


cent 1950. 
But this expansion has begun to run 


increase over 


into the critical shortages of steel, 


aluminum, and copper—all used in 


generating equipment—and it is very 
questionable whether it can be expected 


to continue at the same high rate. 

The interesting fact is that all this 
increased capacity will be spoken for by 
the time it comes in, and this means 
that any new demand on the part of 
the AEC must be met by new facilities, 
which in still 
further into the already-short supplies 


turn means getting 


of steel, aluminum, and copper. 


Manpower 

The problem is complicated even 
more when we bring in the manpower 
factor. Here again our total demand is 
not, relatively speaking, very great. 
Currently, for example, we and our con 
tractors are using directly only about 
120,000 of the g million or so people 
engaged in defense work of some kind. 
But here, too—as with materials—we 
have a disproportionately large demand 
for certain specialties in critically short 
supply. 

As an example, we might take en 
gineers, upon whom the whole in 
dustrial structure of the United States 
relies to a very large extent. Currently 
there are some 400,000 engineers in this 
country, and virtually all of them are 
working. In an expanding economy the 
demand for engineers is increasing, 
and, unfortunately, the supply is going 
down. 

Last spring about 40,000 were gradu 
ated from engineering schools, Next 
spring only about 27,000 will be gradu 
ated, and by 1954 this figure will drop 
to about 18,000, while the estimated 
annual demand for new engineers will 


stay up around 30,000. 


6,500 Engineers 

It is worth noting that the atomic 
energy program presently employs 
about 6,500 engineers of various types, 
and an expansion program will, of 
course, greatly increase this demand. 

It is also interesting to note that of 
the 12,000 people in this country who 
have earned the right to be called 
physicists by the learned societies, 1,200 
of them work directly for the atomic 
energy program. Some of these people 
are engaged in basic research and some 
in applied research. 

We could of course embark on a sub 
expansion without 


stantial program 


adding to our supply of basic research 
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people, but it would be a shortsighted 
kind of expansion that would have to 
rely to a large extent upon basic 
knowledge already developed. 

You can: get bigger without basic 
science, but you can't go forward with- 
out it, and any expansion program we 
may undertake, to be balanced, should 
include an enlargement of our research 
facilities and consequently our demand 
for trained scientists, 

We cannot ignore the fact that a 
scientist working for us cannot also be 
in a university training others, or de 
veloping guided missiles for the mili 
tary services, or working on a new 
synthetic material of value to the 
economy in general, 

Construction labor is also a factor. 
Of the approximately three million 
people currently comprising the con- 
struction labor force of the United 
States, about 52,000 are now working 
for the AEC, and even without another 
expansion program our needs will go 
up still further before they begin to 
come down. At its peak, our demand at 
the Savannah River plant alone will 
amount to more than 40,000. 

Although there is at present no over- 
all construction-labor shortage in the 
United States, it is extremely difficult 
to mobilize an adequate supply at the 
right place and at the right time, es- 
pecially if the quantities you are dea! 
ing in are large, and this task will be 
come increasingly difficult as the de 
mand begins to catch up with the 
supply as it is expected to do shortly. 


Hard Facts 

These are the kinds of factors that 
are being taken into consideration in 
our current expansion studies, and they 
are being considered in the light of the 
following hard facts: 

1. Any new expansion upon which 
we may embark will be over and above 
the Atomic Energy Commission’s al- 
lotted place in the present defense pro 
duction program—the program that is 
expected to level off about the end of 
next year with a twenty per cent take 
of the total national productive effort. 

2. Any new expansion will be in 
competition for materials and man 
power, not only with civilian needs, but 
also with other needs, and, to some 
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with the needs of our own 
current construction program, 


3. The dollars and skills and ma- 


terials invested in a new expansion 


extent, 


program will not produce any ad- 


ditional weapons until several years 


from now; whereas the extra security 
we are buying with our current ex- 
pansion effort will be available - very 
much sooner. 

I think it is obvious from this that 
the studies now going on involve a 
good many people besides those in the 
Atomic Energy Commission. They in 
volve, for example, among others: the 
Defense Department, the Office of De 


E- 0 fense Mobilization, the 
=— = 
et 5 


a 


National Security 
Council, the Depart- 
ment of State, and the 
he. National Security Re 
sources Board. The end 


product of these studies will be the 
joint effort of all these agencies. 


Huge Expansion 

Let us now consider just what it is 
that we will be expanding if and when 
we undertake a further enlargement of 
the atomic-energy program. Physically, 
we will be expanding an industrial and 
scientific enterprise in which the capital 
investment already amounts to some 
thing like two and a half billion dollars, 
and _ this 
climb to around five billion dollars on 
the basis of the expansion program al- 


investment will eventually 


ready under way. 
By comparison, it is interesting to 





INCALCULABLE 
CONTRIBUTION 


Gen. Matthew B. Ridgway, 
Commander in Chief of the Far 
East Command, also sent the 
following message of felici- 
tation: 

“The efforts of the American 
Ordnance Association in arming 
and equipping United States 
forces operating in Korea have 
made an incalculable contri- 
bution. In fact, I would say 
that without those efforts we 
could not have succeeded.” 


(Sgd.) M. B. Rweway 
General, United States 
Army 
Commander in Chief, 
Far East Command 











note that when this current expansion 
program is completed, the atomic- 
energy enterprise will have a larger 
investment in plant and equipment 
than U. S. Steel and General Motors 
combined, The operating cost of this 
business—as distinct from the construc- 
tion costs—will amount to arotind $600 
million in the current fiscal year. 


Capacity Increased 

Functionally, if and when we ex 
pand, we will be increasing principally 
our capacity to produce fissionable ma 
terials—and thus our capacity to pro- 
duce atomic weapons. Fissionable ma 
terials are, in essence, the key to the 
atomic age, for they are the substances 
that can be made to release their energy 
swiftly and violently, as in a bomb, or 
slowly and passively, as in a nuclear 
reactor. 

One of the more fortunate aspects 
of the atomic-energy program, there 
fore, is that the fissionable materials we 
are producing today for weapons can, 
if they are never used as weapons, uti 
mately be put to work producing power 
for peaceful purposes. 

At present there are two fissionable 
materials in wide use in the atomic 
energy program—plutonium and uran- 
ium-235. Both are produced from raw 
uranium ore, and their production is a 
difficult and expensive operation, For 
this, as it does for virtually all the 
functions carried on in the name of 
the Atomic Energy Commission, the 
Government relies upon the know-how 
and enterprise of private industry. 


Private Plants 

Plutonium, for example, is produced 
in a huge pant at Hanford, Wash., 
which is owned by the Government 
but operated by the General Electric 
Company. Uranium-235 is produced in 
another huge plant at Oak Ridge, 
Tenn., also owned by the Government 
but operated by a private concern—the 
Carbide & Carbon Chemicals Company, 
a division of Union Carbide. 

The feed lines to these two great 
plants reach out to the Colorado Pla- 
teau, where private mining companies 
are producing uranium for sale to the 
Atomic Energy Commission, and to 
such remote corners of the world as 
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the arctic regions ot Canada and the 
Belgian Congo in Africa. On their 
way to Oak Ridge and Hanford, these 
feed lines flow through a series of 
processing and refining stages, of which 
all are privately operated and some are 
privately owned. 


Manufacturing Chain 

From Oak Ridge and Hanford, the 
fissionable materials move out into an- 
other complex manufacturing chain 
which involves literally scores of pri- 
vate contractors and which leads ulti 
mately to the national atomic-weapons 
stock pile. The principal contractor to 
the AEC in this chain is the Sandia 
Corporation, a subsidiary of Western 
Electric, which maintains headquarters 
at Albuquerque, N. M. 

In the this 
weapons operation, we also have the 
wholehearted codperation and assist 
ance, for which we are very grateful, 
of the Army Ordnance Corps and the 
Navy’s Bureau of Ordnance. They per 
form some of this work for us directly 


non-nuclear side of 


and in other cases supervise the work 
of private contractors. 

This, then, is the main production 
line of the atomic-energy program. It 
begins with raw materials and it carries 
through the processing and refining of 
these raw materials, the separation and 
production from them of fissionable 
materials, and the utilization of these 
fissionable materials in the manufacture 
of our final products, which, at this 
point in the world’s history, are mainly 
weapons. It is this production capacity 
which we are enlarging now with our 


current expansion program. 


A Sidelight 

As a sidelight on how deeply we 
penetrate the economy and how much 
we must rely on many different indus 
tries in such expansions, I would like 
to refer briefly and specifically to the 
Savannah River project, which, as I 
mentioned earlier, is one of the main 
ingredients in our current expansion 
effort. 

In the 12-month period ending last 
September we obligated approximately 
$650 million on this project. We have 
one prime contractor—the Du Pont 
Company—which is responsible to us 
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LONG LIFE AND SUCCESS 


The following message was 
received from Mrs. William 
Crozier, Washington, D. C., the 
widow of Maj. Gen. William 
Crozier, Chief of Ordnance, 
United States Army, 1901-1918. 
The message was read by Lieut. 
Gen. Levin Campbell, Chief of 
Ordnance, 1942-1946, a director 
of the American Ordnance As- 
sociation. 

“I have followed the course 
of the meeting continuously 
with deepest interest in all de- 
tails of the program. I infinitely 
regret that I was not able to 
attend, and I await a full ac- 
count of the proceedings. 

“My remembrances and best 
wishes to all of my Ordnance 
friends of the present and of 
long ago. Long life and success 
to the great American Ordnance 
Association.” 

(Sgd.) Mary Crozier 











for this entire job, Du Pont, in turn, in 
the same period passed on more than 
325 millions of these dollars to over 
1,500 other concerns, of which 11 re 
ceived subcontracts of $5 million or 
more, 81 received subcontracts of $500 
thousand or more, and 386 received 
subcontracts of $25 thousand or more. 

From the standpoint of volume, 
seventy per cent, and from the stand 
point of value, twenty-four per cent of 
these awards went to small business 
concerns, percentages which apply rather 
generally throughout the whole atomic 
energy program ... 

In addition to this production chain 
that I have described, the atomic-energy 
enterprise, like most other industries, 
also operates a large 
and active research and 
development program. 

To carry on this pro- 

gram the Commission 

maintains 10 major 
Government-owned laboratories 
privately operated—and supports more 
than 500 other projects carried on in 
privately owned facilities . 

This quest for peaceful uses is one 
which we never forget in our efforts 
to meet our immediate defense de 
mands, for nearly all that we do for 
a military purpose can be done in such 
a way that we can obtain a peaceful 
dividend provided we keep our peace 


time objectives in mind. 


As a prime example of the dual 


nature of atomic energy, | think | need 
only to point to the nuclear reactor, It 
a reactor can be made to produce power 
to propel a submarine or a military 
aircraft, it seems evident to me that 
one can also be made to produce power 
to propel a commercial vessel or a 
commercial airliner or light a city. 
The problem here is one of cost. We 
know reactors will produce power, but 
they must do it cheaply to compete 
with 
systems. In building reactors for mili 


coal and oil and hydroelectric 
tary use we are fortunately learning 


how to build them more cheaply . . . 


Expand—and Advance 

This is but one example. There are 
many more. So, in conclusion, | would 
like to emphasize that what we are 
trying to bear in mind is that, as we get 
bigger, we must also get better; and as 
we expand, we must also advance. Our 
hope is that, while concentrating on 
immediate military re 


meeting our 


quirements, we can also advance the 
state of the art to the point where there 


this 


business, not just for the military serv- 


is something in atomic-energy 
ices, but for every one. 

One way to do this is to bring in 
more industries—to widen and diversify 
our industrial and scientific base. Our 
expansion programs help us to ac- 


complish this. At present there are 
about 600 industrial and scientific or 
ganizations involved in a major way 
in the atomic-energy program 

Many 


Ordnance 


members of the American 


Association represent firms 


that are in our program already. To 
you I want to say that we appreciate 

and I think the whole Nation also 
appreciates—the splendid job you are 
doing. 

To those of you who are not yet 
in our program, I want to urge you to 
give serious consideration to the idea 
of joining it, not only because the 
economic and military strength of our 
country depends to large extent upon 
the depth with which this enterprise 
penetrates into the economy but also 
because beyond the weapons, beyond 
the expansions, and beyond our im 
mediate problems there lies the peace 


time promise of the atomic age. 
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The Battle for Production 


The Defense Mobilizer Surveys Our Military Situation 


. 


by 
C. E. Wilson 


Director of 
Defense Mobilization 


* 


“In military production, 
1952 must be the year 
in which we finally 
break our most per- 
sistent bottlenecks”’ 


. 


The following excerpts are from the 
Fourth Quarterly Report as of January 
1, 1952, of Charles E. Wilson, Director 
of Defense Mobilization. 


['. will help in appraising the prog- 


ress of the military production 
effort if we keep constantly in mind 
these four basic characteristics of the 


program: 


1. It is @ program for strength over 
a long period of time. 


The might of America and the free 
world is being built for defense—not 
offense. That means we cannot choose 
a date and aim for maximum strength 
at that time for a striking blow. Rather 
we must plan to achieve and maintain 
attack which 


might come at any time over an in 


strength to meet an 
definite period in the future. 

In terms of our strength in 1952 or 
1953 our immediate military production 
counts most. But in terms of our 
strength in later years, what will count 
is not so much the weapons we 
turn out now as the production lines 
which can turn out the improved 
weapons of the future, our basic raw- 
material resources and industrial ca 
pacity, and a civilian economy strong 


enough to stand the prolonged strain 
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that would be put upon it when and if 
the global conflict comes. 

We must strike a balance between 
the phases of our program that make 
for immediate military strength and the 
things that make for a strong mobili- 
over a 


zation _ base 


longer period. Spe- 


cifically, we do not x 
desire large stocks of 
weapons that are or 


will soon be  obso- 

lescent at the expense of the newer- 
model weapons. We must also recog- 
nize that a healthy civilian economy is 
a strategic element in the long-drawn- 


out cold war. 


2. It is a program with defined pro- 
duction objectives. 


The President, the leaders of the 
armed services, and the Congress have 
determined that we shall have forces 
of a definite and limited size. The re- 
quirements for equipping new forces, 
and for reserve, are likewise definitely 
computed. 

There is no reason, in the long-term 
program, to go “all out” for the pro- 
duction of the whole range of military 
items which a full mobilization would 
require. There is little point in building 
up large stocks of shoes or screwdrivers, 
or even jeeps and many types of ammu- 
nition, when be objained 
relatively quickly and easily at any 


these can 


time. 
The 


program, therefore, is concentrated on 


current military production 
getting into production the hard-to-get 
items with long lead time. In terms 
of money value, the program is heavily 
concentrated upon aircraft, including 
naval tanks. The 
centration upon the hard-to-get items 
will be even more marked in the future, 


aircraft, and con- 


as the build-up of the items with short 


lead-time is accomplished. 


3. It is a program which emphasizes 
new and highest-quality weapons. 


The military services made the de- 


cision months ago—and they had little 
choice—to put into mass production 
weapons of the most advanced design. 

This decision has been the major 
cause of most of our current production 
difficulties. It meant that industry has 
been asked to cut short the normal 
period of product testing and balancing 
—in effect, to do immediately things 
that they did not, and could not, know 
how to do. 

The problems of the last few months 
on our major aircraft and tank-auto- 
motive items have been problems of 
making adjustments to improve the 
weapons we were producing—or even 
simply to make the equipment work— 
in such features as fuel systems, landing 
gears, tank armament, traversing gears, 
and so forth. 

The constant improvement in mili- 
tary weapons has a bearing, also, on 
the rate at which we build our military 
strength. The last decade has seen al- 
most a revolution in war equipment. On 
the horizon are developments in atomic 
and other weapons which will again 
radically alter many aspects of modern 
warfare. 

This circumstance underlies the im- 
portance of building productive ca- 
pacity and developing and perfecting 
the new and 
against accumulating stocks on hand of 


superior weapons—as 


weapons which may soon be obsolete. 


4. It is @ program with long lead 


time on many items. 


The decision to produce weapons of 
the most advanced design meant that 
they would be produced over an ex- 
tended period of time—since we had 
neither facilities nor the specific “know- 
how” for volume production at an early 
date. 

Consequently the President deter- 
mined at the outset that the military 
budget would be based on attainment 
of our mobilization goals over a 3- 
or 4-year period rather than attempt 
to deliver all the necessary equipment 


over a shorter period of time. 
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On the long-lead-time items, the de- 
liveries we are getting now are from 
orders placed before the attack on 
Korea. Not a single plane that was not 
in production before Korea, for ex- 
ample, has been used yet in the combat 
there. The bulk of the orders for the 
new weapons reached industry in 
March or April of 1951, after appropri- 
ations were available. We are not seeing 
today—nor will we see until late 1952— 
the results of this order placement. 

The reéxamination of the military 
program which has conducted 


over the past few weeks may result 


been 


also in a raising of certain of our 
military goals. This would not, how- 
alter the the 
mobilization effort. 


ever, basic pattern of 


Higher Goals 

The higher goals would be con- 
centrated upon the same long-lead-time 
products which make up the bulk of 
the present program. Since we are 
pressing now at full speed to reach 
our present production targets on these 
items, the additional production would 
not in general add to our immediate 
schedules but would rather extend our 
schedules somewhat further into the 
future. ... 

To achieve this program, this Nation 
must again demonstrate, as it did in 
World War II, its unequaled ability to 
produce—to create the factories, the 
weapons, and the goods that we need 
and at the time we need them. 

We have now entered the period of 
severest “pinch” in the allocation of 
critical materials. 

When the defense mobilization pro- 
gram was launched, industry in general 
was operating at near capacity. There 
was little margin in our supplies of 
steel, aluminum, copper, and the other 
basic metals. 

As we set upon our military and 
industrial expansion, we also launched 
our programs for the expansion of 
supplies of metals. But the former 
necessarily proceeded faster. Steel and 
aluminum expansion requires many 
months while metal demands arise as 
soon as the military and expansion 
contracts have been let. 


In the 


policy has been, and will continue to 


allocation of materials our 
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CARBON STEEL 
(Miilions of Tons) 


oO ! 2 3 6 
Tome ENERGY” ee 
.. for industrial expansion and defense supporting needs... 


) | 


Vet qtr. 1952 


CONSTRUCTION 
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4th gr. 1951 21,7 
Terqr.1952 21.8 
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** Allotments average 110% to 113% of expected supply. 
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The above graph illustrates how supplies of steel, copper, and aluminum 
were alloted during the first quarter of 1952 as against the preceding quarter. 


be, to allocate to the armed forces and 
the atomic-energy program their full 
need for materials after their estimates 
have been thoroughly reviewed. This 
that the availability to the 


civilian economy as a whole will be 


means 


less... 

After 
needs are 
divide the remaining supplies of steel, 
which are the 


military and atomic-energy 


met, our objective is to 


aluminum, and copper 
basic materials allocated under the Con 
trolled Materials Plan—in such a way 
as to serve best the defense-mobilization 
program as a whole, including indus 
trial expansion, consumer goods, public 
services, limited export requirements, 


stock-piling, and so on. 


Increased Requirement 


Some of our industrial expansion 
programs will have increased require 
ments, and such basic public services as 
schools, hospitals, and highways must 
be provided for. These demands will 
affect the availability of materials for 
other purposes. 

The outlook for individual businesses 
during the period of tight supply will 


depend to a great extent upon their in 


genuity in making the most of the 
metals they receive. The opportunities 
in our economy for substituting plenti- 
ful materials—including certain kinds 
of steel—for scarce materials are almost 
unlimited. The experience of a number 
of individual concerns of all sizes has 
shown how production rates can be 
kept up through conservation and sub 


stitution measures. 


Economy Stable 

The economy as a whole has been 
stable since early in 1951. Strong in 
flationary pressures have been felt only 
in certain sectors of the economy—pri 
marily those directly affected by defense 
production 

Neither price nor wage control can 
succeed unless both are carried out with 
equal effectiveness. We will use our 
powers fully to maintain a_ stable 
economy in the critical period ahead, 
and, in the fields of price and credit 
control, we need stronger powers. 

The supply of manpower for the 
defense-mobilization program was ade 
quate in 1951, except for a few localities 
and a few skills. In general, manpower 


bottlenecks have not deterred produc 
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tion, and building the armed forces 
has proceeded rapidly and effectively. 
During 1952 we may expect the spot 
shortages of last year to occur more 
widely. Most of the 
needed by the defense program during 
from 


new workers 


the year will be transferred 
civilian production, but many must be 
recruited from outside the present labor 
force. The shortages of engineers and 
skilled metalworkers will be felt more 
than they were last 


keenly year. 


Local Problems 

As the defense program grows, acute 
local problems will arise in more lo- 
calities unless we can provide ade- 
quate housing and community facilities. 
These are human as well as economic 
problems, and we intend to deal with 
them on that basis. 

The objectives that guided our man- 
power policies in 1951 have proved 
sound and will continue to be followed 
in 1952. These objectives are: 

I. To 


labor force on defense jobs and meet 


utilize more of the present 
the additional needs of defense pro- 
duction by expanding the labor force as 
needed from among women, older and 
retired workers, and handicapped per- 
sons. 

2. To provide needed skills by train 
and by utilizing 


ing more workers 


existing skills—including those of mi- 
nority groups—more efficiently. 


3. To maintain labor standards at 
their current high level and strengthen 
industrial health and safety programs. 

}. To provide sufficient military man 
power without stripping defense in 
dustries of irreplaceable skilled man 
power or depriving the country of 
trained and educated manpower in 
the future. 

5. To minimize migration of workers 
by placing defense contracts in areas 
where labor is already available. 

6. To provide adequate housing and 
community facilities and services in 
localities where needed to accommodate 
workers, military 


defense personnel, 


and their families. 


Manpower Objectives 


Our defense manpower objectives can 
and will be achieved through the volun- 


tary cooperation of management and 
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labor, with a minimum of Government 
direction. 

To this end we have established 
voluntary labor-management commit- 
tees at national, regional, and local 
levels. These committees mobilize citi- 
zen support for the voluntary man- 
power program, advise on govern- 
mental manpower actions, and assist 
in planning the job to be done. 

All America prays that the battle 

fields in Korea will be 
stilled in 1952. 
But the 


production 


battle for 
still 
is a long 
that 


will 
go on. It 
battle, 
the 


not only energy and drive but also the 


one will 


demand from American people 
utmost in patience, persistence, and en- 
durance. When we consider that the 
negotiators for the United Nations at 
Panmunjom have spent six months 
endeavoring to reach only a cease-fire 
in one small corner of the globe, it is 
clear that the time required to reach 
a workable basis for lasting peace 
throughout the world has to be meas 


ured in years, and perhaps decades. 


Looking Ahead 
The 


designed to prepare the basis, in a 


defense-mobilization effort is 
relatively short time, for the longer 
struggle. It is aimed at expanding our 
basic national strength so that we can 
a high 
still 


support as long as necessary 


level of military strength and 
maintain a productive and expanding 
civilian economy. 

The second year of that effort is now 
beginning. In many Ways it will be the 
most difficult year, and the battle must 
be fought on many fronts. 

In military production, 1952 must 
be the year in which we finally break 
our most persistent bottlenecks. Critical 


machine tools must be turned out at 


rapidly increasing rates, and the flow of 


materials and components must be 


synchronized so that the planes and 
without the 


tanks be assembled 


delays for relatively minor reasons that 


can 


have recurred so often in the year just 
past. 

On the materials front we must find 
ways to save thousands of tons of our 


most critical metals—above all, copper 


—so that our limited supplies may be 
stretched to cover a maximum produc- 
tive effort. We must pursue aggres- 
sively the exploitation of new 
of supply of the scarce minerals, and 
we must carry forward rapidly the 


sources 


construction of plans for the production 
of basic materials, notably steel and 
aluminum. 

To make the most of our manpower 
resources we can proceed on many lines 
—all of them desirable from the humana 
standpoint as well as for their economic 
benefits. We that 
decent housing and community serv- 
ices are available to defense workers 


must make sure 


who are called upon to migrate to new 
We un- 


limited possibilities of adding to the 


communities. have almost 
skills and productivity of our labor 
force by training; by better utilization 
of older workers, handicapped persons, 
and minority groups; and by programs 
of health 

On the 


the courage—all of us—to do 


and safety. 

stabilization front we must 
have 
what is necessary to keep prices and 
wages really stable in this period of 
inflationary dangers. We need better 
laws to permit stronger measures of 
price and credit control, and we need 
self-restraint on the part of all com- 


peting groups. 


Must Have Production 


And we must get production out. We 


cannot afford at any time in 1952 the 
luxury of a prolonged work stoppage 
in any of our major defense industries. 
Management and labor have a joint re- 
sponsibility to the country to keep pro- 
duction moving while disputes are be- 
ing ironed out. 

That is the job in specific terms. To 
use more general terms, our great task 
is to protect and pass on to our descen 
dants the cherished liberties which our 
forefathers protected and handed down 
to us. Each generation has had its job 
to do, its battle to win, to keep the 
torch of liberty burning and to increase 
its brilliance through the years. 

The task of this generation of Ameri- 
cans, here and now, is to lay a secure 
foundation for peace and freedom in 
the world. With unity, with vigor, and 
with unselfishness, that task will be ac- 
complished. 
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The New Light Rifle 


Army Ordnance Unveils Its Fast-Firing Caliber .30 Weapon 


. 


Long under development, 
the new piece and its am- 
munition reveal unusual 
versatility and accuracy 


3 


N December 27, 1951, Army Ord 
a. brought into the full light 
of day its new lightweight caliber .30 
rifle which has been under development 
for some years. Highly classified for se 
curity purposes, the rifle had been the 
subject of much conjecture here and 


abroad. 


Little Known 

Other than that the Army was search 
ing in every possible way to reduce the 
weight of all its fighting equipment, 
little was known publicly as to the na 
ture of the development of the new rifle 
and nothing of its military character 
istics. 

The demonstrations at Aberdeen thus 
were long awaited. They were enthu 
siastically received by representatives of 
the press, radio, and television for 
whom this program of demonstrations 


had been arranged. 
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The new rifle, in models T44 and 


T47, weighs approximately eight 
pounds, is gas-operated, and can be 
fired either semi- or full-automatic, It 


uses the new lightweight T65 cartridge. 


General MacMorland 

The program of tests and demonstra 
tions at Aberdeen under the direction 
of Maj. Gen. E. E. Mac Morland, com 
manding general of the proving ground, 
was directed by Col. René R. Studler of 
the Office of the Chief of Ordnance, 
Washington. The new rifle and two 
modifications of it, as well as the new 
Mr. 
G. Gustafson of the proving-ground 
staff. 

First a simulated con:bat problem 


ammunition, were described by 


was presented firing two Mr (Garand) 
rifles and two lightweight rifles from 


the kneeling position at targets one 


hundred yards down range. This was 
followed by a demonstration of the 
lightweight rifle in the rdle of a sub 
machine gun when two of the weapons 
were fired full-automatic from the off 
hand position at targets twenty-five 
yards down range. Later, the new rifle 
fired armor-piercing ammunition at a 


Russian jeep at one hundred yards. 


Exhibits Listed 

Included among the exhibits of the 
pertormance ot the new rifle and cart 
ridge were: (1) Penetration of 6 one 
inch pine boards at 2,000 yards; (2) 
Penetration of the standard GI helmet 
at 1,200 yards; (3) Penetration of 
inch homogeneous armor plate at 100 
yards; and (4) Accuracy fire at 200 
yards, Statistics of the accuracy firing 
are shown in the table below. 


There was also a demonstration of 





No. of Rds 
Fired 


? 


Shooter No 
40 
32 
46 
40 
30 
40 


65 


SewuUnnow— 


of Hits Rifle Type 











Statistics of the accuracy firing tests with the new rifle. 





The T44 model of the lightweight rifle, showing muzzle brake and box magazine. 


launching practice grenades from the 
light rifle. But undoubtedly the most 
amazing performance ol the new arm 
the demonstration of its ver 


T6s 


was in 


satility in hiring ammunition 
loaded with the following: 

(1) The Mr ball bullet (172 grains, 
2,670 foot-seconds’ muzzle velocity); 
(2) The M2 armor-piercing bullet (165 
gr., 2,785 f.s.); (3) The M2 ball bullet 
(150 gr., 2,815 f.s.); (4) The 140-grain 
developmental bullet (2,870 f.s.); and 
(5) The 140-grain developmental bullet 
(2,530 Ls.). 

In all cases the rifle and ammunition 
functioned perfectly. 

The dominant note of the entire per 
formance was the sound philosophy 
which has always governed our Ameri 
can ordnance progress; namely, that the 
user—the combat soldier—is the final 
arbiter in the selection of new and im 
proved weapons. He and he alone is 
the judge of the characteristics of the 


piece with which he is to be armed. 


Not Decided 

Therefore, whether the new light rifle 
is to supplant the battle-proved but 
slightly heavier M1 (Garand) is by no 
means decided. In fact, the Army is 
proceeding with additional production 
of the M1, as witness current operations 
which are under way at the Evansville, 
Ind., plant of International Harvester 
Company. 

The following data are quoted from 
the fact sheet made public at the time 
of the Aberdeen demonstrations of the 
new rifle. 

The U.S. Army plans to retain cali 
ber .30 
infantry rifles as well as for new rifles 


for both its present standard 


being developed. The Army is firmly 
opposed to the adoption of any less 
effective smaller caliber cartridge for 


use either in its present rifle or in the 


new weapons being developed. Any 
new rifle cartridge adopted must have 
wounding power, penetration perform 
ance, and ballistics at least equal to that 
in use today, Battle experience has 
proved beyond question the effective 
ness of the present rifle and ammuni 
tion, and there have been no changes in 
would justify a 


combat tactics which 


reduction of rifle caliber and power. 


Vital Factor 
The 


wounding power to be the most vital 


Army considers “stopping” or 


factor in weapon development. Korean 


combat has reémphasized the impor 


tance of this characteristic. The new 


light rifles have stopping power equal 


The standard caliber 30 cartridge, 
left, and the new T65 cartridge, right. 


or superior to any standard military 
rifles in existence today. 


The Army is intensively engaged in 


the development of a new lightweight 


rifle, firing a new shorter caliber .30 
cartridge equal in effectiveness to the 
present standard rifle cartridge. The 
new U.S. light rifle is as fully developed 
today as the Mr rifle was at the time 
of its adoption in January 1936. 

The question may arise as to why the 
Army's new rifles are not being released 
for production, although production of 
more Mr's has been started. The answer 
is basically that it is necessary to start 
producing rifles immediately. For this 
reason substantial new production or 
ders have recently been placed for the 
Mr (Garand) rifle. 

The Mr rifle, having been produced 
in quantity, can again be put into pro 
duction much more quickly than a new 
rifle. In addition, large stocks of am 
munition for the Mr are available now 


wherever the Army is stationed. 


Desperate Need 

At the time of adoption of the M1 
rifle the Army was equipped with a 
bolt-action weapon of pre-World War I 
vintage, and the need for a modern 
semiautomatic rifle was desperate. In 
contrast, the United States now has in 
the Mr rifle a first-class weapon which 
has been battle-tested throughout World 
War II and Korea. 
While the wants a 


lighter 


more recently in 
Army needs and 


weapon capable of selective 


semi- and full-automatic fire, it is not 
prepared to give up any of the proven 
reliability and effectiveness of the M1 
rifle and its ammunition to obtain these 
added features. 

The Army Ordnance Corps has de 
veloped since 1945 a new cartridge hav 
ing just as much stopping power as the 
present caliber .30 round but smaller, 
lighter in weight, and adapted for use 
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in full-automatic as well as in semi- 
automatic shoulder 


known as the caliber .30 T65 type, and 
more than a million rounds have been 


weapons, It is 


fired satisfactorily in tests. 

The new cartridge looks very much 
like the present standard round, but it 
is considerably shorter and lighter in 
weight. The short length of the cart- 
ridge allows its use in rifles and machine 
guns having mechanisms shorter and 
therefore lighter than is possible with 
the standard caliber .30 ammunition, 


New Weapons Tested 

New rifles of lighter weight than the 
present M1, and incorporating semi 
and full-automatic features, have been 
designed for the new cartridge and 
have been tested extensively. Light 
weight machine guns have been made 
and have performed successfully for 
many thousands of rounds. The designs 
of these weapons, however, are still 
classified, since they incorporate new 
features which cannot yet be disclosed. 

In World War II, the Mr rifle and 
its ammunition proved the finest of 
their kind in the world. On January 26, 
1945, Gen. George S. Patton wrote, “In 
my opinion, the Mr rifle is the greatest 
battle implement ever devised.” 

Postwar development efforts were 
therefore concentrated on providing 
weapons having all the accuracy, power, 
reliability, and target effectiveness of 
the present standard arms and, in 
addition, equipped with selective semi- 
and full-automatic features to permit 
the rifle being fired in short bursts like 
a machine gun. Furthermore, the new 
rifle and ammunition were to weigh 
less than the older types. 

These objectives are now approach 
ing accomplishment through the inten 
sive development efforts of Army Ord- 
nance, and today the Army has thor- 
oughly tested ammunition with a full 
range of combat bullets, including 
armor-piercing and tracer types. A se 
ries of new weapons is undergoing con 
tinual tests to insure a near approach 
to perfection if and when mass produc 
tion is required. 

Changes desired by the Infantry and 
other using arms are being incorporated, 
and engineering tests are establishing 
superiority between mechanical designs. 
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The T44 rifle being fired full-automatic. Note cartridge cases still in the air. 


To incorporate all these features, in 
cluding reduced size and weight, in 
ammunition and weapons would have 
been made easier if the Army had been 
willing to lower its requirement that 


power, technically expressed as muzzle 


energy, must be equivalent to the pres 
ent standard rifle ammunition. 
Consideration was given to the ex 
perience of other nations, such as Japan, 
which began the last war with a 6.5- 
mm. cartridge having relatively low 
muzzle energy. Japan 
found itself at a disad 
vantage and, in the 
course of the war, was 
forced to change to a 
7.7-mm, round having 
ballistics similar to the 
United States’ caliber .30. 
The conclusions drawn 
were confirmed by analyses of wounds 
conducted by medical experts and were 
again confirmed by experience with our 
own carbine in World War II and in 
Korea. The carbine, although more ef 
fective than the pistol, which it was 
designed to replace, lacks the instan 


from this 


taneous stopping power which the rifle 
provides against a determined enemy. 

Another characteristic of the cart 
ridge which must be maintained is bul 
let velocity. High velocity allows the 
trajectory or path of the bullet to the 
target to be relatively flat, so that less 
allowance must be made for changes in 
range. This, of course, provides greater 
accuracy at the unknown ranges of 
combat. 

Under low-temperature conditions, 
such as might be encountered in Alaska, 
a velocity loss of as much as 200 feet 
per second may occur with correspond 
ing reduction in penetration of cloth 


ing, equipment, helmets, and vehicle 
bodies. 

Because of large stocks on hand of 
Mr rifles and ammunition which are 
still the world’s best standard equip 
ment, it seems probable that any change 
to new designs will not be undertaken 


immediately by the United States. 


Characteristics 

The characteristics of the new U. S. 
lightweight rifles which fire the T65 
cartridge are as follows: Weight, ap 
proximately 8 pounds (the Mr weighs 
about 9% pounds); Rate of full-auto 
matic fire, approximately 7oo rounds 
per minute; Mechanism, gas-operated. 

At the 


variations in the mechanical design of 


present time at least two 
the rifle appear to be satisfactory. It is 
expected that current tests will estab- 
lish which of the designs is preferred. 

In the hands of a skilled marksman 
the Mr rifle in semiautomatic fire will 
deliver thirty-four hits a minute on a 
man-sized target at one hundred yards. 
The of hits is 
forty-eight with the new rifle. 

For brief periods the new rifle will 


number increased to 


assault fire at 
With 


changes of magazine, one hundred 


deliver full-automatic 


machine-gun rates. necessary 
rounds have been fired in one minute. 

The new cartridge will penetrate the 
best steel helmets at ranges beyond 
1,200 yards and both sides of a truck 


body at half that range. 


Million Rounds Fired 

The U. S. rifle and ammunition de 
signs are well advanced. Several million 
rounds of ammunition have been manu 
million 


factured, and more than a 


rounds have been fired in tests. 
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TIN FISH 


The torpedo is one of the principal 
weapons used by our Navy against 
hostile sea power. It may be launched 
from a submarine, cruiser, destroyer, 
PT boat, or airplane. One torpedo 
can cripple even the largest battleship 
and can blow many lesser vessels 
right out of the water. Our modern 
target-seeking “tin fish” are master- 
pieces of scientific development 
by the Industry-Ordnance Team. 

Preparing for maneuvers on the high seas, this submarine 

takes on a cargo of torpedoes. Loading these delicate 


and deadly instruments of war aboard the cramped 
undersea craft is a job calling for patience and skill. 


ae 
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The photograph above shows a torpedo being launched from one of a series of multiple torpedo 
tubes aboard a warship during practice maneuvers. Equipped with a dummy warhead, the 
“tin fish’ may be recovered by the launching ship for use another time as shown below. 


An enemy vessel is broken in half 
by an accurate torpedo strike. 





THAT BITE 


During World War II the torpedo bombers of our Navy, such as the TBF-1, above, were used with good effect against the Japanese. 


The little torpedo boat, with its complement of guns, mines, and tor- The PT boat, below, has just launched one of its 
pedoes, below, is one of the most powerfully armed vessels of the Navy torpedoes over the bow and will run for cove®. 


The series of photographs below was taken during tests of torpedo design at Morris Dam, Calif. Photo at right shows torpedo just 
entering the water with spray thrown ahead of the weapon. Center photo shows the torpedo completely submerged and surrounded by 
a curious cone-shaped wake. The photograph at the left shows the “fish” half clear of the water. These are all official Navy photos 





Dr. Thomson is a member of the 
historical staff of Army Ord- 
nance and is now engaged in 
preparing for publication the of- 
ficial history of the Ordnance 
Department in World War II. 


Bricks without Straw 


How the Industry-Ordnance Team 


Solved the Wartime Metal Shortage 


Harry C. Thomson 


N his January 1952 report to the 

President, Defense Mobilization Di- 
rector Charles E. Wilson revised his 
earlier prediction that next fall would 
see the end of the pinch in most stra- 
tegic materials. Relief in tight supplies 
of most metals to permit mere civilian 
production is not expected until next 
year. Stringent control measures will be 
with us for many months to come, to- 
gether with continued efforts to expand 
production facilities and develop new 
sources of supply. 

In view of these facts, Mr. Wilson 
has called upon industry and the armed 
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services to conserve scarce materials, 
eliminate waste, and stretch available 
supplies by using substitutes wherever 
possible. He has specifically called for a 
revival of the remarkably successful 
metal-conservation programs of World 


War II. 


Great Ingenuity 

“In many instances during World 
War II,” Mr. Wilson observed, “sub 
stitution and conservation were the only 
things that kept some industries and 
many companies going. The ingenuity 
displayed then will have to be shown 


again in order to meet our military 
needs and still keep the civilian econ- 
omy well supplied with essential goods 
that can only be made in volume by 


using substitutes.” 


A Ready Response 

Within the armed forces, and par- 
ticularly the Army Ordnance 
Corps—the biggest Army purchaser of 
heavy metal goods—Mr. Wilson’s plea 


within 


for conservation has met a ready re 
sponse. Even before the institution of 
the Controlled Materials Plan last sum 
mer, Army Ordnance engineers were 
quietly at work on the problem of 
stretching supplies of scarce materials. 
They knew that, no matter what efforts 
were made to increase the supply of 
raw materials, the armament program 
could never be completed on schedule, 
and with reasonable economy, unless 
every effort were made to avoid waste 
of strategic metals. 

Because nearly everything the Ord- 
nance Corps buys or manufactures is 
made of metal, Ordnance engineers are 
keenly aware of the limitations of our 
minerals supply. And they have not 
forgotten the lesson of World War II. 
They have not forgotten that, in Mr. 
Wilson's words, “substitution and con- 
servation were the only things that kept 
some industries and many companies 


going.” 


Making More with Less 

The history of the Ordnance conser 
vation effort in World War II has a 
direct bearing on the problems faced by 
industry and the armed forces today. It 
is a remarkable story of making bricks 
without straw, of a great codperative 
endeavor by the military-industrial team 
to make more—and sometimes even 
better—munitions with less and less 
critical materials. 

The story actually begins in the fall 
of 1940 when the effect of the historic 
“Munitions Program of June 30, 1940” 
was first being felt. Under that pro- 
gram, Army Ordnance was granted 
more money for the procurement of mu- 
nitions than it had received during the 
preceding twenty years. 

The Air Corps and the Navy were 
also allotted astronomical sums for the 
procurement of planes and ships, and 
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both were heavy users of the same ma 
terials Ordnance required—aluminum, 
copper, tin, zinc, and the essential ferro 
alloys. 

When the total military requirements 
were computed in terms of numbers of 
planes, ships, tanks, guns, and rounds 
arithmetic 


of ammunition, _ plain 


showed that there simply was not 
enough material to go around. Some 
thing had to give. 

Before inauguration of the rearma 
ment program in the summer of 1940, 
conservation of materials had not been 
a major consideration in the United 
States. In fact, extravagance rather than 
the order of the 


economy had been 


dav. 


Stronger than Needed 


Instead of carefully analyzing each 
part of a weapon or vehicle with an 
eye toward determining the maximum 
stresses and strains it would encounter 
in use, and then designing it of material 
which provided just that strength, and 
no more, designers tended to specify 
top-quality material, such as high-alloy 
steel, and thus to give many parts far 
more strength than they needed. 

Such prodigality in the use of ma 
terials was not confined to de-t ners of 
military equipment, by any means. but 
was common throughout American in 
dustry. With an abundant supply of 
most minerals at hand there was no 
apparent need for parsimony in using 
them. Open-handedness in employing 
material resources was so common 
prior to 1941 as to stand virtually as a 
But with the 


approach of war all this had to be 


national characteristic. 
abandoned, for shortages in a score of 
essential materials loomed on the hori 
zon in the fall of 1940 and threatened 
to cripple the Nation’s defense produc 
tion. 

One of the first steps taken by Army 
Ordnance was a survey to discover 
where and how savings of critical ma 
terials could be made. This survey re- 
vealed that in a multitude of parts not 
subject to high stresses, alloy steel was 
prescribed when carbon steel would 
have been adequate and that electric 
furnace steel was specified for certain 
purposes even though open-hearth steel 
would have been just as satisfactory. 
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“What is past is prologue.” So runs the inscription at the entrance to 


the National 


Archives Building in Washington. In keeping with that 


thought it is hoped that this article on the past achievements of the mili- 
tary-industrial team in conserving critical metals will be but the prologue 
to even greater accomplishments. When the evidence of the present and 
future conservation efforts is gathered and analyzed by the defense agen- 
cies it will be fully reported in these pages.—TuHe Eprrors. 








Here, obviously, were countless op 


portunities for conserving scarce mate 
rials, But no sweeping changes cover 
ing broad classes of items and requiring 
the use of lower-grade materials were 
ever ordered. Changes in materials 
specifications were made only after a 
careful engineering analysis of each 
item to determine its service functions 
and the nature of the stresses on each 
part. 

In this process of studying each item 
of equipment with an eye to substitut 
ing less critical materials, Ordnance 
engineers were, of course, required to 
maintain the military characteristics of 
each weapon unimpaired, Conservation 
was not to be practiced at the cost of 
iowered efficiency, except in cases of 
dire necessity. The term “down-grad 
ing” was sometimes used to describe the 
substitution process, but it was not a 
fairly descriptive term. 

The purpose of the substitution was 
to eliminate waste caused by improper 
use of scarce materials; it was not a 
matter of lowering the quality of any 
item by making it of inferior material. 
When, to cite one example, the trigger 
guard of the caliber .30 Mr rifle was 
changed from chrome-vanadium steel 
to molybdenum steel the rifle continued 
to be just as good as it ever was. 


Materials Wasted 

Molybdenum steel provided all the 
strength required in a trigger guard; 
nothing was gained by making the 
guard any stronger, and critical mate 
rials were wasted when chromium and 
vanadium were used to gain unneces 
sary added strength. 

Similarly, in literally thousands of 
other parts of other weapons and ve 
hicles, materials which were more abun 
ant and which met all military require 
ments were substituted for scarce ma 
terials which were stronger cr more 
durable than they needed to be. 


Difficulties were sometimes encoun 
tered in the change-over process or in 
persuading the using arms to accept the 
substitute, but at other times the sub 
stitute material was readily adopted and 
actually proved to be better than the 


material originally specified. 


Close Codperation 

Another guiding principle of Ord 
nance conservation was close coépera 
tion with industry. At virtually every 
step in the process, industrial specialists 
contributed to the solution of difficult 
problems. Hundreds of companies 
working on Army contracts developed 
new designs or production methods to 
save labor, machine-tool time, and criti 
cal materials, From workers in machine 
shops all over the Nation, suggestions 
to promote the conservation program 
flowed in to Ordnance, 

The resources of large sections of 
American industry were put at the dis 
posal of Ordnance officers through 
their day-by-day codperation with trade 
associations and engineering societies, 
and Ordnance was able to tap the best 
engineering talent in the country to 
aid in solving its problems—all without 


cost to the Government and with a 
minimum of red tape. 

In analyzing the automotive compo 
nents of tanks, for example, the War 
Engineering Board of the Society of 
Automotive Engineers gave invaluable 
assistance. At a meeting in Detroit dur 
ing September 1942, the board ap 
pointed four committees to study four 
main elements of the M4 tank—the 
track, 
turret-gun-mount assembly. 


Each 


lurgist, a design engineer, and an Army 


suspension, transmission, and 


committee included a metal 
representative. 

After analyzing the functions of its 
assigned assembly, each committee clas 
sified every part as being subject to low 


stress, medium stress, or high stress in 
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order to determine whether it should be 
made of plain carbon, low-alloy, or 
high-alloy steel. 

In recommending substitute mate 
rials, these committees were directed to 
work on the basis that no reduction in 
quality of the end item would be made 
and no steel would be specified that was 


better than needed to do the job. 


Production Continued 
As a result of these efforts, the pro 


duction of tanks was continued with- 


out interruption due to materials short- 
ages during 1942 and 1943. The board's 
recommendations produced savings on 
the 1943 M4 tank production of 7,000, 


ooo pounds of nickel, 2,000,000 pounds 


of chromium, and 1,000,000 pounds of 
molybdenum. And the tanks were in 
many ways superior to the earlier 
models. 

In tank production, the greatest sav 
ings of strategic metals were made 
through the use of low-alloy armor 
plate. In 1940, all armor producers 
used formulas rich in nickel, chromium, 
and vanadium, some containing as 
much as five per cent nickel. 

Shortly after Pearl Harbor, when the 
shortage of steel alloys became acute, 
Ordnance directed its suppliers to keep 
their use of alloys below certain per 
centages without lowering quality. It 
also inaugurated a development pro 
gram in cooperation with the Natiofi's 
outstanding metallurgists and producers 
to determine the minimum amount of 
critical alloys which could be used with 
out affecting ballistic properties. 

These coéperative efforts more than 
cut in half the quantities of alloying 
metals formerly used in homogeneous 
roiled armor. At the same time, because 
there were not enough facilities to pro 
duce rolled armor in the enormous 
quantities needed for the tank program, 
Ordnance turned to the use of cast steel 


armor. 


Cast Armor Efficient 

Thousands of tests proved that cast 
steel armor was more than ninety per 
cent as efficient as rolled armor and that 
it had distinct advantages when the 
design called for curved surfaces, Ac 
ceptable cast armor was made with only 
fractions of the alloys formerly used. 
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Low-alloy armor plate for tanks saved tons of strategic metals. 


Although there was no real shortage 
of plain carbon steel for essential war 
World War Il, 


Army conservation experts were alert 


production during 


to prevent waste of this widely used 
metal. One of the most outstanding ex 
amples of substitution to conserve steel 
was adopted early in the war by the 
Motor Transport Service of the Quarter 
master Corps—the use of wood to re 
place steel in truck and 
trailer bodies. 


This 


continued by Ordnance 


practice was 


when it assumed re 
sponsibility for trans 
late summer of 


port vehicles in the 


1942. With the 2'4-ton truck this sub 
stitution reduced the number of pounds 
of steel per body from 1,700 to 700, 
truck the reduc 
When 


multiplied by the thousands of trucks 


and in the 1'-ton 


tion was from 1,275 to 600. 
and trailers produced during the single 
year 1943, the saving was estimated at 
350,000 tons of steel. 

In conserving steel, the measure 
adopted by Ordnance which brought 
the biggest net saving was not a matter 
of substitution or change in design but 
a refinement in the manufacturing 
process. 

Next to tanks and trucks, Ordnance 
used more steel for high-explosive shell 


than for any other class of items and 


achieved its largest saving of steel by 
the simple device of decreasing the 
weight tolerance of shell forgings as 
contractors gained experience and im 


proved their forging techniques, 


Many Savings 

By meeting these specifications, in 
dustry not only saved thousands of tons 
of steel in the course of a single year 
but also saved countless man-hours and 
machine-hours because the forgings re 
quired less machining. 

Similar savings were made in hun 
dreds of other instances. With the 81 
mm. mortar shell, for example, large 
savings of steel resulted from a com 
bination of a change in design and an 
improved method of fabrication. In 
stead of forming the hollow shell by 
solid 


machining from a forging, two 


drawn steel sections were welded to 
gether. The result was a saving on 1943 
procurement of 6,000 tons of steel and 
750,000 machine-hours. 

Of the nonferrous metals, Ordnance 
used more copper than anything else. 
It used more copper than all the other 
technical services combined and took 
between seventy-five and eighty-five per 
cent of the entire Army allotment. The 
Ordnance program to conserve copper 
during World War II covered a wide 
front and involved innumerable substi 


tutions and design changes. Some of 
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these netted large savings while others 
brought only small reductions in re- 
quirements—the so-called “tremendous 
trifles”"—but they all helped in some 
measure to stretch the available supply. 

A booster for high-explosive shells, 
for example, was converted from brass 
bar stock to a steel stamping with esti- 
mated savings of 83,000 tons of brass on 
1943 production. Changing a gasoline 
tank cap and strainer from a machined 
brass casting to a low-carbon-steel 
stamping for certain types of vehicles 
saved several hundred tons of brass, and 
substitution of steel for portions of the 
copper in radiators of trucks netted 
even greater savings. 

The Ordnance Department's most 
far-reaching effort to conserve copper 
was the program to make cartridge 
cases of steel instead of brass. Begun in 
1941 when copper and zinc became 
critically scarce, it was vigorously 
pushed during all of 1942 and into the 
early months of 1943. But the peculiar 
qualities of brass which had made it 
for centuries the standard metal for 
cartridge cases could not be exactly du 
plicated in steel. 


Millions Produced 


Millions of steel cases were produced, 
and in some calibers they were fully 
as satisfactory as brass cases, but most 
fell short of the exacting requirements 
for military ammunition and were used 
only for test purposes or for training. 
Conversion from brass to steel proved to 
be a peculiarly difficult job and is just 
now—ten years later—being licked. 

More successful was the substitution 
of clad steel for gilding metal in small 
arms bullet jackets. For many years 
prior to World War II, the lead or steel 
core in small-arms ammunition was 
covered with a jacket of gilding metal 
composed of ninety per cent ccpper 
and ten per cent zinc. The gilding- 
metal jacket was needed for two rea 
sons: to provide a soft coat for the bul 
let core and to give the projectile the 
desired shape. 

To save copper and zinc, Ordnance 
engineers turned their attention to de 
veloping clad-steel jackets, but their 
early efforts were not successful. A steel 
company then came to the rescue with 
a process for making copper-coated steel 
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jackets for the caliber .45, a process 
which more than cut in half the copper 
needed for bullet jackets. For other cali- 
bers, steel jackets coated with gilding 
metal were later standardized and put 
into production with comparable sav 


ing of copper. 


Classic Example 

Aluminum was a classic example of 
Ordnance conservation. In 1941 the 
burgeoning military aircraft program 
took a big bite from the year’s produc 
tion of primary aluminum, and after 
there 


enough aluminum to go around. 


Pearl Harbor simply wasn’t 
Ordnance had launched a program 
early in 1941 to eliminate aluminum 
from many of its standard items, and 
early in 1942 it con 

tinued to reduce its alu 

minum 

But 


items, chiefly 


requirements. 
there were some 
artillery 

ammunition, in which 
aluminum had to be used because it 
had been built into the designs of fuzes 
and other intricate parts. 

To meet this situation, Ordnance en 
gineers experimented with plastic fuzes. 
They eventually succeeded in producing 
a plastic mortar-shell fuze which met 
military requirements and saved mil 
lions of pounds of aluminum on a 
single year’s production. But plastic 
fuzes were suitable only for mortar 
shells. They could not be used on shells 
fired from guns and cannon. For these, 
aluminum was necessary, shortage or 
no shortage. 

In their relentless search for substi 
tutes for scarce materials, Ordnance en 
gineers turned to the use of secondary 
rather than primary aluminum in fuzes. 
This switch was made possible by the 


application of die casting to fuzes. 


Impure Scrap Used 

It was die casting which enabled oid 
pots and pans to join in the war against 
the Axis and, by utilizing impure scrap, 
gave Ordnance all the aluminum it 
needed for fuze production. 

Further, die casting helped to over 
come the machine-tool bottleneck by 
eliminating the costly and time-con- 
suming process of machining fuzes 
from bar stock. 


But these results were not achieved 
without a struggle. The American Die 
Casting Institute rendered yeoman serv 
vice in solving the problem of produc 
ing castings of sufficient soundness and 
quality for combat ammunition. This 
work entailed surveys of producing 
plants, exchange of technical informa 
tion, and establishment of minimum 
standards of equipment, inspection, and 


procedures. 


Huge Saving 

When aluminum requirements for 
1942, computed before conservation 
measures were adopted, were compared 
with the quantity of aluminum actually 
used in Ordnance production during 


the year, the over-all saving was 


roughly 35,000,000 pounds. The same 
comparison for the year 1943 showed a 


saving of 125,000,000 pounds. 

But even these figures do not indicate 
the full extent of Ordnance conservation 
of aluminum, for they do not show the 
saving of primary aluminum which re 
sulted from the use of less critical sec- 
ondary aluminum in die castings. By 
the fall of 1943 nearly sixty per cent of 
all aluminum used by Army Ordnance 


was of secondary grade. 


War Means Waste 

By its very nature, war means waste. 
It means waste in terms of the devasta- 
tion and death brought by bombs and 
explosive shells, and waste in terms of 
matériel lost, damaged, or unused be- 
cause of sudden shifts of strategy. 

But war also demands the utmost in 
economical use of a nation’s resources. 
As the Army told its industrial con- 
tractors in 1942, “There is no advantage 
in having three times the steel produc- 
tion if the Axis makes theirs go three 
times as far.” 

Today the nations of the free. world 
find themselves ranged against a po 
tential enemy with resources which are 
no less vast for all our lack of precise 
knowledge of their extent. 

To wage a prolonged war against 
such an enemy we must be prepared 
not only to economize on every item of 
war equipment but also to continue a 
bold and imaginative program of re- 
search so that once again we may prove 
that we can make bricks without straw. 
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HE Korean war has intensified the 
ote of administrators and tech 
nical men in both Government and in 
The 


the Govern 


dustry in engineering materials. 


controls setup by which 


ment decided to regulate the tre- 
mendous detense-sparked industrial ex 
pansion made metals, rubbers, plastics, 
and other materials of vital concern to 
every American manufacturer. 
Pertinent Questions 

The needs of the new defense pro 
duction require a close examination of 
the present and future supply and ap- 
plication of basic engineering materials 
in both defense and civilian goods. 


Will 
long-range mobilization? How will the 


materials shortages limit our 


advent of new materials and deficien- 
cies in the more familiar materials be 
felt in the years to come? These ques 
tions are pertinent to every American 
engineer and executive. 

At present, practically all the basic 
engineering materials, metals and non 
metals, are in short supply. The situa 
tion is due to improve all along the 
line within a few months, however. 
Short of all-out war, our industrial ex 
pansion will not be limited by shortages 
in any of the basic materials. Ore min 
ing, metal-mill facilities, and nonmetal 


production facilities can be expanded 


to match processing and fabricating 


potentials. 
If war comes, there will be shortages 
but none that cannot be overcome by 


design effort and production curbs. 


No Steel Shortage 

In spite of the temporary dislocations, 
iron and steel supply will not be crit 
The 


almost entirely a shortage of alloy steels 


ical. present “steel shortage” is 
and special mill forms that are empha 
industry than 
The 


dustry has, for all practical purposes, 


sized more by defense 


they are in peacetime. steel in 
kept pace with civilian and defense 
product fabrication. 

There is little danger that steel 
would be the limiting factor in any all 
out defense effort, barring a concen 
trated air attack. The development of 


ores that are uneconomical at present 
could probably offset any ore-importa 


tion limitations. 


758 


Westinghouse 


Future Materials Supply 


Our Resources Are Sufficient 


To Supply Our Critical Needs 
Philip O’Keefe, Jr. 


Associate Editor, “Materials and 


and magnesium are in 


Aluminum 
no way limited by ore supplies. These 
two light structural metals are not be- 
ing produced in large enough quanti- 
ties to meet demand at present, of 
course. The next few months will see 
the introduction of new production 
facilities that will go a long way to- 
ward meeting our needs, however. The 
holdup on both these metals is the 
supply of electric power. 


The 
= 
=m % 
eae <@ of the copper consump 


ake > 
@ tion that it 


While our reserves of copper are ample 


with copper is more 
The 


States, since the middle 


situatior 
complex United 
1930's, has steadily in 


creased the percentage 
imports. 


for the immediate future, domestic pro 
duction probably will not increase very 
much in the next few vears. Lower 
grades of copper are now being mined, 


and the price of the metal will move up 


Methods” 


relative to other metals in the world 
markets. 

This is true on a world-wide scale, 
not just in the United States. The re 
sult will probably be that aluminum 
will replace copper in many of its 
present applications. The nonmagnetic 
and corrosion-resistant applications of 
copper will be taken over first by the 


lighter metal. 


Copper 
Copper for electrical conductors will 


price of 


be replaced as soon as the 
copper rises enough to require the de 
velopment of insulation for aluminum 
conductors and the redesign of electri 
cal machinery. It should be emphasized 
that the reasons for the decline of 
copper are based on price, not on ore 
scarcity, however. 


Nickel, one of the 


alloying materials and a valuable en 


most important 


gineering metal in its own right, has 
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been a stumbling block. The nickel 
deposits known in the United States 
are small and of low quality. In con 
sumption of nickel, the United States 


leads the world. 


Nickel from Canada 


From the Ontario, Canada, mines of 
Nickel 


comes three-quarters of all the world’s 


the International Company 
nickel, however, with Russia and New 
Caledonia running second and third, 
respectively. Large deposits of low 
grade ores have also been found in 
Cuba. These Cuban deposits, worked 
during the last war and closed in 1947, 
are now being reopened. 

Informed sources agree that there 
will be no permanent nickel shortage. 
Various transportation and metallurgi 
cal problems have retarded the develop 
ment of extensive nickel deposits in 
other parts of the world, but none of 
these barriers are insuperable. As a 
matter of fact, the full extent of the 
Ontario deposit is not known today. 
The temporary shortage of nickel is 
due to the tremendous demand that 
prosperity, technology, and the defense 
effort have combined to build up. 

The commercial history ot nickel for 
the last fifty years has been a series of 
peaks in which demand far exceeded 
supply, separated by protracted periods 
in which supply was far 


than The 


foundation of the present clamor for 


potential 
greater the demand. solid 
the metal and the zeal of the producers 
insure a supply-demand balance within 
a short time. 


Cobalt was one of the first metals to 


become short after the outbreak of the 
Korean war. The scarcity of cobalt is 
not a matter of waning American re 
sources—this has 
duced much cobalt. Nor is the tight 


country never pro- 
supply situation due to lessened avail- 
ability since there are ample cobalt re 
serves in various parts of the world. 
The 


mand for 


the de 
the 


tremendous increase in 


cobalt has caused all 
trouble. 

This can be appreciated by examin 
ing the figures for annual consumption 
United States. From 


of cobalt in the 


1925 to 1929, annual consumption 


averaged 376 tons. During the last 


war it climbed to 2,223 tons. From 
1945 to 1949, average cobalt consump 
tion continued to rise to 3,255 tons. In 
1950, consumption was a record-break- 
ing 4,140 tons. Jet engines and elec- 


tronic equipment were the big users. 


Cobalt Adequate 
Under most of 
Africa, 


but deposits in Idaho and Missouri are 


present conditions, 


our cobalt comes from South 


now being developed to increase do- 
mestic availability. Barring an all-out 
war, cobalt will be in adequate sup 
ply for military and civilian goods by 
1953. 

The present shortage of tungsten has 
Asia, 


the principal tungsten-producing area 


resulted from unrest in eastern 
of the world, combined with a phe 
nomenal rise in the demand for cutting 
tools, the principal application of tung 
sten. This situation follows forty years 
of tremendous heights and deep depres 


sions in tungsten demand. Market un 


Molybdenum and ceramics are being considered for use in jet engines, below, 
where the need for high-temperature materials creates production problems. 


Pratt & Whitney 


certainties have discouraged heavy 


domestic mining investments. 

We now produce forty per cent of 
the tungsten we need, mostly trom 
western mines. The American deposits 
of this metal are not very rich, how 


continue to import 


ever, so that we 
tungsten in spite of our large reserves 
of tungsten ore. Increased demand, a 
price rise, or a deepening national emer 
gency could change the picture. In 
the long run, there is little danger that 
will be curtailed by a 


our industry 


tungsten shortage. 


Tin is in a class by itself. The reasons 


~. 


behind the harsh words 
over tin have been po 
litical rather than met 
allurgical. The United 
largest 


States is the 


user of tin and pro 
duces almost none. 

The main source of tin, Malaya, was 
crippled in the last war and has reached 
full production again only by great 
effort. Indonesia, the second largest tin 
producer, has also suffered from politi 
cal unrest to the detriment of its out 
put. The third producer, Bolivia, is 
afflicted with low-grade ores and high 


mining costs. 


Political Fireworks 
All these conditions, combined with 
and 


defense government 


increasing 
stock-pile needs, forced the price of tin 
up in 1950 and set off political fire 
works in this country. What the future 
holds is difficult to guess. The trend 
at the moment seems to be toward a 
sharp decrease in the use of tin in 
solders, plate, and bearing alloys. 

Substitutes are being pushed rapidly, 
and inconveniences rather than bottle 
necks have resulted. The fall of tin can 
be traced directly to politics—to price and 
production manipulations. The world is 
by no means running out of tin. 


Zinc 


and one whose application is increas 


is one of the most used metals 


ing steadily. Galvanizing and zinc die 
casting are practically indispensable to 
American industry. The United States 
produces about one-third of the world 
but consumes over 


supply of zinc, 


forty per cent. 
North America, however, produces 


about half of the total zinc mined, so 
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our suppliers are near by. While the 
United States demand is increasing 
faster than our ability to produce zinc, 
our zinc ore resources are adequate 
for any emergency. 

In plastics and synthetic rubber the 
key to adequate supply is production 
facilities. The basic raw materials— 
coal, petroleum, and natural gas—are 
plentiful enough to meet any military 
emergency. War would threaten our 
imports of petroleum, but unless we 
suffer a shipping catastrophe, our mili 
tary needs could be met by cutting 
back civilian uses. 

A point that is often overlooked in 
considering industrial-materials _prob- 
lems is that a crop of new metals is 
now being developed. These metals— 
titanium, molybdenum, zirconium, and 
others—will lend themselves to many 
of the fields now being opened up. 
Aluminum and magnesium grew up 
in the same way with the airplane 


industry. 


Titanium 

Titanium, with a high strength-to 
weight ratio and outstanding corrosion 
resistance, is growing faster than any 
metal in the history of American in 
dustry. The production of titanium will 
be expanded tremendously within the 
next few months. While the production 
processes now being used are not being 
publicized, many informed people 
think that mass-produc 
tion electrolytic proc 
esses are not too far in 
the future. 

Titanium ores are 
abundant in the United 
States, and with a low-cost reduction 
process titanium would be able to solve 
many of the present materials head 
aches. Its applications will not cut into 
the established uses of steel, aluminum, 
and copper—at least in places where 
these metals are acceptable today. If 
titanium replaces anything, it will take 
the place of stainless steel in some of 
its applications. 

For the most part, however, titanium 
will find its own uses, just as aluminum 
and stainless steel did. Supersonic air 
craft and chemical- and _ corrosion 
resistant parts look like particularly 


good fields for titanium. 
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is the little brother of 
titanium, but its applications do not 


Zirconium 


appear to be as wide. The strength and 
strength-to-weight ratio of zirconium 
are not outstanding. In corrosion re- 
sistance, though, zirconium has good 
possibilities. 

In some applications, particularly 
those with hydrochloric acid, it sur- 
passes stainless steel and titanium. 


Molybdenum 


Molybdenum is another growing 
metal. High-temperature service is the 
goal here. While molybdenum is not 
nearly as far along in its develop- 
ment as titanium—the predilection of 
molybdenum to oxidize in air at high 
temperature is still a stumbling block 

-it shows promise of giving designers 
a metal that can be used at higher 
temperatures than any structural metal 
now available. 

When the 


molybdenum are beaten 


oxidation problems of 
by alloying, 
ceramic coatings, plating, or cladding— 
heat engines will be improved rapidly. 
metals considered 


Some of the now 


high-temperature “musts”—nickel, for 
one—may become a little less urgent. 
Like titanium, though, molybdenum 
will for the most part make its own 
applications. 

Even more important than extending 
the availability and application of new 
metals is the basic scientific research 
now being done in materials. This re- 
search has been neglected for some 
time. Metallurgical efforts were concen- 
trated on commercializing new alloys 
and new heat-treating procedures. In 
the plastics industry, parallel lines of 
investigation were followed using vari- 
ous chemical formulations with monot 
as plastic after plastic 


onous success, 


was dev eloped. 


Limits Neared 
Both 


come within sight of their absolute 


these fields of research have 
limits, however. The next big advances 
seem to be coming in two other fields: 
(1) the study of the microstructure of 
metals and the reasons for and the 
mechanisms of failures in metals, and 
(2) the perfection of ceramics for struc- 
tural machine part applications. 


Alloying in the common metals can- 


not go much further. The working 
strengths of steel, aluminum, and 
copper alloys cannot be raised much 
higher. Even with the more recently 
developed metals, the same limits are 
coming into sight. The challenge now 
is more fundamental. 
The observed strengths 
of all alloys are less 
than ten per cent of the 
strengths that are pre- 
dicted from calculating 

atomic forces. 
The tremendous strength reductions 
seem to be the result of imperfections 
in the metal crystal structure. If these 


imperfections could be repaired, or if 


could be 


processing or treatment, 
anything 


their weakening effects 
negated by 
improvements far beyond 
realized by alloying or heat treatment 
would become practical. Investigations 
are now picking up along these lines. 

For high-temperature parts, how 
ever, metals in any form do not look 
like the long-run answer. There is little 
hope that metal melting points can be 
raised significantly by any treatment. 
The best answer to heat appears to be 
ceramics. Their resistance to melting is 
good, and they retain their strength at 


high temperatures. 


Some Drawbacks 

Brittleness, low strength, and low 
heat-shock resistance have held them 
back. With nothing else available and 
with no foreseeable letup in the rush 
to high temperatures in gas turbines 
and other equipment, ceramics are 
being studied closely. 

The production of steel, copper, and 
aluminum depends more on initiative 
and hard work than on any natural 
resources advantage or limitation in 
this country. The supply of materials 
has not in the past been a limiting 
factor on the American economy, and 
it will not be in the future. 

As our materials needs expand, the 
materials will be supplied. We must 


that the 


marketing companies are not perpe- 


realize metals-mining and 


tua]-motion machines. Any measures 
which stunt their growth through in- 
efficiency or discourage their initiative 
will hurt every part of our economy 


in the long run. 











The Avro 707B research airplane 


New British Aircraft 


Modern Combat Planes for England’s Growing Air Power 


+} 


by 


William Green 


$ 


Annual flying display re- 
veals that British aircraft 
designers have made long 
strides in reéquipping 
their air forces with fast, 
powerful machines 


. 


"T HE cold facts are that England 
demonstrated the finest jet fighter 
and jet bomber operating in the world 
today.” .With this eulogistic sentence 
the New York Herald Tribune referred 
to Britain’s Society of British Aircraft 
Constructors’ Annual Flying Display 
and Exhibition, held at Farnborough, 
Hants, where the British airplane indus 


try lets its hair down and reveals as 
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much as security will allow of what has 
been going on in airplane development 


during the past year. 


New Design Trends 

This year, the first that has given 
real signs of rearmament progress, ac 
cent was on combat airplanes, and the 
display not only presented in startling 
relief a picture of the new machines that 
will equip Royal Air Force and British 
naval operational elements in the im 


mediate future, but also a glimpse of 


design trends that will be seen in the 


machines to follow them into service in 
five or six years hence. 

The long absence of any modern 
British long-range medium-heavy bomb 
er has given rise to ideas in the U.S.A 
that Britain has gone, or intends to go, 
out of the big-bomber business, but the 


Farnborough display confuted such sup 
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positions, for here the first of Britain’s 
large jet bombers made its public debut, 
presenting a picture of the type of 
machine that will become a powerful 
factor in a few years. 

There is considerable divergence of 
view between Britain and the U.S.A. re 
garding bomber design, and there is 
little doubt that specifications for fu 
ture British bombers differ considerably 
from those worked out in the States. 

Bombers can now fly so high and so 
fast that the whole problem of inter 
ception becomes tremendously difficult, 
but there can be little doubt that the 
new generation of fighters will be able 
to intercept them. 


Maneuverability 

It is for this reason that the R.A.F 
has tended to stress the need for ma 
neuverability at great height, a require 
ment obtained by specifying compara 
tively low wing loadings in their com 
ing jet bombers—probably only sixty to 
seventy per cent of the wing loadings 
specified for U.S.A.F. jet bombers. 

This design feature first manifested 
itself in the English Electric Canberra 
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Fig. 1. The 


Vickers Valiant, Britain's first 4-jet 


bomber, can travel at about 640 miles an hour. 


ra apt 


me 


Fig. 2. The Short SA4 bomber has its four turbo- 


jets housed 


é. 3. The 


in two massive midwing nacelles. 


British Navy's first jet fighter 


Squadron uses the Supermarine Attacker, above. 


Fig. 4. Above, the Fairey FD1 delta-wing fight- 


er. Fig. 5. 


Below, the Supermarine 541 Swift. 


twin-jet bomber and is also to be found 
in the larger and more advanced Vick- 
ers Valiant bomber (Fig. 1) which has 
taken its place alongside the Canberra 
in production for the R.A.F. 

The Valiant is undoubtedly one of 
the most aesthetically satisfying combat 
airplanes yet produced, and its perform- 
ance is a perfect complement to its 
purity of line and subtle perfection of 
form which bid fair to give Britain the 


lead in the jet bomber field. 


Four Jet Engines 

Powered by 4 Rolls-Royce Avon axial 
flow turbojets, each giving upward of 
7,000 pounds’ static thrust and com- 
pletely buried in the sharply swept in- 
board wing sections, each pair fed from 
a common “slot” intake, the Valiant 
will operate at altitudes up to 55,000 to 
60,000 feet at speeds in the 630-640-mile- 
an-hour bracket. 

The shoulder-mounted wing of the 
Valiant features sharp sweepback (the 
center-section approximately 45 degrees 
and the outer sections some 35 degrees) 
and spans around 120 feet. The em 
pennage is also swept and the high-set 
tailplane is of variable-incidence type. 

Of entirely opposing design concept 
to the Valiant, its ungainly “clipped” 
appearance and disproportionate jet 
housings contrasting sharply with the 
superb symmetry of line of the Vickers 
bomber, is the Short SA4 (Fig. 2) 
made its debut at Farn 
Although 
flown after the Valiant, the SA4 bomber 


which also 


borough. completed and 


is actually the product of an earlier 


specification and, as such, has been 
unsuccessful in obtaining production 
orders, although an alternative military 
transport version 1s projected, and it is 
possible that the airplane will be built 


to fulfill this less militant rdle. 


Design Innovation 

The most unusual design innovation 
to be seen in the SAq is the method of 
installing the four Rolls-Royce Avon 
turbojets. These are superimposed one 
above another in each of two massive 
nacelles centered on the unswept wings 
which span 109 feet and are mounted 
at a large angle of incidence to the fuse 
lage center line. A crew of five are car 


ried in the rectangular-section fuselage. 


Britain’s other jet bomber, the Can- 
berra, will by now be well-known to 
readers, having twice smashed east- 
west trans-Atlantic crossing records and 
having been chosen for quantity manu 
facture in the States as the B-57A night 
intruder for the U.S.A.F. 

In Britain, the first R.A.F. elements 
to be equipped with the Canberra are 
receiving their machines, and the type 
has become the first postwar airplane to 
be built in Britain on a group basis, 
as was every combat airplane of im- 
portance during the Second World 
War. 

Something of the nature of forth- 
coming jet bombers could be gleaned 
from their smaller experimental pre 
cursors, machines built solely to test the 
radical features that these bombers will 
embody. One such machine was the 
Handley Page HP88, which was due to 
appear at Farnborough but was un 
a few days be 


fortunately destroyed 


fore the display opened. 


Crescent Wing 

The HP88 was intended to test, on 
a reduced scale, a new wing of double 
cranked, or crescent, planform which 
represents an attempt to overcome the 
inherent faults of the orthodox swept 
wing at low speeds and will, according 
to reports, be used on the forthcoming 
HP8o 


sometime 


4-jet Handley Page bomber 


which toward 


may appear 
the end of 1952. 

The normal swept wing develops tip 
stalling at low speeds, and the ailerons 
are ineffective and often incapable of 
dealing with the roll caused when the 
airplane yaws. The crescent wing, while 
retaining the high-speed virtues of the 
orthodox swept wing, includes an acute 
taper at the wing root, allowing a rela 
tively thicker section for housing jet 
units and undercarriage. 

The major part of the span can have 
a more moderate sweep angle with a 
proportionately thinner section, while 
the wing-tip section has a further re 
duced sweep. At low speeds, the limited 
sweep of the tips should maintain good 
aileron control down to the stall, and 
the rolling effect of yaw should be re 
duced, or, at any rate, the ailerons 
should remain sufficiently effective to 


counteract this tendency. 
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Other precursors of things to come 
in bomber design are the two Avro 707 
delta-wing research airplanes that were 
to be seen at Farnborough. It is in the 
large sizes that the delta is likely to 
offer its greatest advantages, and it is 
now common knowledge that a large 
delta-wing bomber is rapidly advancing 
in Britain, with the team of Avro deltas 
supplying advance information on its 


slow- and medium-speed characteristics. 


Inherent Promise 

The promise inherent in the delta 
formula has been suspected for many 
years, and there is much evidence to 
show that the Germans were evinc ing a 
more than passing interest in this 
planform during the war years. 

The very low aspect ratio charac 
teristics of the delta wing would seem 
to be a design contradiction where long 
ranges are required, whereas, in actual 
fact, at the altitudes where such a 
planform comes into its own, induced 
drag losses can be more than compen 
sated for by the use of low thickness 
chord ratios, and at high Mach num 
bers compressibility effects are reduced 
by the low aspect ratio. 

Both of the Avro deltas, the 707A 
(Fig. 10) and 707B (see top of page 
761), are intended for subsonic research 
and are therefore relatively low pow 
ered, each having a single Rolls-Royce 
Derwent engine of 3,500 pounds’ thrust. 
The two machines differ primarily in 
the type of air intakes and controls 
employed, the Avro 707A having wing 
root intakes and high-speed controls, 
whereas the Avro 707B has dorsal in 


takes and simpler slow-speed controls. 


Wing Tips Stalled 
Both airplanes are 

lightly loaded, but a remarkable feature 

of their flight characteristics is that they 


comparatively 


fly under adequate control with the 
wing tips stalled—flight photos having 
been taken at low speeds showing all 
the wool tufts on the Wing-tip upper 
surfaces pointing forward. 

Of course, Britain’s comprehensive 
delta-wing research program is not de 
voted exclusively to the acquisition of 
data for large bombers. On the con 
trary, a modified version of this plan- 


form seems to offer many advantages 
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for fighters, although a serious draw 
back, admittedly one that has yet to be 
proved, is that the controls would not 
be powerful enough to insure recovery 
from a fully developed spin, and the 
provision of a tailplane would seem to 
be the only effective way of dealing 
with this problem. 

In this connection, one of Britain’s 
other deltas, the Fairey FD1, (Fig. 4), 
is fitted with a small tailplane for initial 
flight testing. 

Both the FD: and the larger Boulton 
Paul Piii (Fig. 7) are intended for 
research at speeds associated more with 
fighters. Indeed, the popular opinion is 
that these machines are, in fact, fighter 
prototypes. The Fairey FD1, which did 
not appear at Farnborough as it had 
not accumulated sufficient flying time, 
has been designed for “important re 
search work with revolutionary possi 
bilities in the design and operation of 
fighter aircraft,” generally interpreted 
to mean that the FD1 is a prototype for 
a vertically launched, rocket-powered 


“target-defense” fighter. 


Smallest Airplane 

The smallest airplane built in Britain 
during 1951, the FD1 is the outcome of 
several years of research based on the 
delta configuration which has included 
the testing of a number of pilotless, 
radio-controlled scale models to acquire 
basic data. The small tailplane and 


wing-tip slots at present fitted are pre 


cautionary measures, and air brakes and 
wing-tip parachutes also come under 
this head. 

Landing speed is frigh:eningly high, 
and a central drogue-type parachute is 
installed in the rear of the fuselage to 
relieve the wheel brakes during the 
landing run. Like the Avro deltas, the 
FD: 


thrust 


is powered by a 3,500-pound 
Derwent turbojet in its initial 
torm. 

Powered by a 5,000-pound-thrust 
Rolls-Royce Nene engine, the Boulton 
Pir 


member of the 
With a flattened oval air intake in the 


Paul comprises the remaining 


delta research team 
nose, one of the interesting features of 
the Pir1’s design is the provision of 
detachable wing and fin tips so that 
the effect of “clipping” wing and tail 


surfaces can be studied. 


Fig. 6. The Hawker P1067 jet-powered inter- 
ceptor-fighter is now going into production. 


Fig. 7. The Boulton Paul P111 delta-wing a@ir- 
plane is being used for high-speed reseateh. 


we 


op 
ae” 
er 


Fig. 8. The jet-powered 2-place Meteor NPFII 
is a fast night and all-weather fighter plane. 


Fig. 9. The De Havilland Sea Venom, above 
Fig. 10. Below, the Avro 707A research plane 





During the opening stages of Hitler’s 
war, the names of the Spitfire and Hur- 
ricane could be relied upon to provide 
the British with encouragement and to 
provoke very profound respect from 


the Luftwaffe. 


Future Promise 

In perhaps two years’ time, their 
present descendants, exploiting to the 
utmost advantage the latest types of 
axial-flow turbojets and notable for 
their lack of drag-producing excres- 
cences, will show as notable an advance 
over anything a potential enemy can 
put in the air as did their ancestors. 

These machines, now in production 
for R.A.F. interceptor-fighter elements, 
are the Supermarine 541 Swift (Fig. 5) 
and the Hawker P1067 (Fig. 6)—the 
latter unnamed at the time of writing 
but likely to be known as the Hunter. 
Unsurpassed in their class for tracta 
bility and all-altitude performance, these 
fighters are both the outcome of a line 
of postwar prototypes in which steady 
progress has been made. They were 
both “ordered off the drawing board” 
for quantity production, and they are 
both powered by a single Rolls-Royce 
Avon turbojet giving upward of 7,000 
pounds’ static thrust. 

It can be said that Britain has at 
last realized that, no matter how aéro 
dynamically exquisite and brilliant a 
performer a fighter may be, if it is in 
effective as a “killer” it is so much 


wasted effort. 


Air Armament 


In recent years air armament has 
been completely outstripped by airframe 
and engine design. The tendency at 
the present time is to discount the gun 
and to welcome the air-to-air rocket 
missile, but the host of problems that 
this form of armament brings with it, 
such as stowage, are by no means easy 
of solution. 

difficult to 


morrow’s fighters will have so much 


It is believe that to- 
speed over tomorrow’s bombers that 
they will be able to afford the external 
stowage of air-to-air missiles. 

The successes of the Sabre with its 
six caliber .50 guns against the heavy 
cannon-armed MIG-15’s are attribut 
able to the excellence of the Sabre’s gun 
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sight and to the very high standard of 
pilot training rather than to great 
superiority in weapons or aircraft per- 
formance. 

look 


heavier caliber than the o.5-inch and 


Thus we must to guns of 

20-mm. weapons now used by the 

U.S.A.F. and R.A.F. In the absence of 

any official pronouncement on fighter 

armament as applied to the Swift and 

the P1067, we can but say that, in 

view of the extra-large gun ports seen 

on these latest ma- 

chines, a gun caliber 

of at least 30 mm. is 
to be expected. 

Until a few months 

ago, 

heavy 2-seater designed specifically for 


Britain had no 


all-weather and night fighting and 
capable of matching the tactical effec 
tiveness of such U.S.A.F. machines as 
the Northrop Scorpion. However, al 
though not ready in time to partici 
pate in the Farnborough display, the 
first such British combat airplane, the 
DHtr0 from the De Havilland com 
pany, has since made numerous flights, 
indicates that this 


machine will be a formidable replace 


and initial testing 
ment for the 2-seat, all-weather con 
versions of the earlier Meteor, Venom, 
and Vampire fighters that are now 
entering R.A.F. service to provide in 
terim night-fighter defense. 

The DHrto the twin-tail 
boom layout of earlier De Havilland 


follows 


fighters but is, of course, a much 
larger machine than any of its stable 
mates. A total of some 14,000 pounds’ 
thrust is provided by two Rolls-Royce 
Avon turbojets installed side by side 
in the rear of the central fuselage 
nacelle and fed by root intakes. 

The comparatively low aspect ratio 
wing is swept back as are the vertical 
tail surfaces, and the tailplane is raised 
to the top of the twin fin and rudder 
assemblies in order to clear the jet 
stream of the Avons. 

The DHr1o has side-by-side and 
slightly staggered seating for its crew 
of two, the pilot being seated under a 


canopy offset to port while the radar 


observer is “buried” in the fuselage to 
starboard of the pilot. Comprehensive 
radar and a formidable armament are 


carried in the fuselage nose. 


Other all-weather machines are tak- 
ing shape in British plants and, at the 
time of writing, the Gloster company is 
readying for flight trials an interesting 
variation on this theme. While such 
machines as these are being prepared 
for production, 2-seat conversions of 
existing single-seat fighters are now 
rolling off the assembly lines. 


Converted Aircraft 

These include the Meteor NF 11 (Fig. 
8), an ingenious adaptation of the single- 
seat Gloster Meteor F8 which, due to 
the improved fineness ratio of the fuse- 
lage, has a higher limiting Mach num 
ber than the standard single-seat version 
Mach 0.86). 
Other night-fighter conversions are the 
2-seat De Havilland Vampire NFro 
and the Venom NF2 (Fig. 9) which, 
adhering to the original Mosquito side- 


(varying trom 0.82 to 


by-side seating arrangements for pilot 
and radar observer, will win general 
approval with their crews. 

One of the 
Farnborough display was the ample 
evidence available that Britain is mak- 


manifestations of the 


ing commensurate progress in the de- 
velopment of modern turbine-powered 
shipborne airplanes. The British Navy 
has been cautious in switching over 
from piston-engined to jet-driven com 
bat airplanes, but it is now firmly com 
mitted to an extensive turbine program. 
The first operational jet fighter squad 
ron, equipped with Supermarine At- 
tacker fighters (Fig. 3), will embark 
H.M.S. 


commissioned 


on the aircraft carrier, 
EAcLe, 


shortly. 


new 


when she is 


Fastest Navy Plane 

Claimed to be the fastest and most 
powerful shipborne airplane in the 
world is the new Supermarine Type 
508 (Fig. 11), another of Farnborough’s 
debutantes. Unlike most other British 
naval fighters, the Type 508 has been 
designed from the outset for naval use 
and is therefore no compromise between 
the conflicting naval and land-based 
fighter requirements. 

Although a departure from modern 
fighter trends in having straight wings, 
the combined thrust of two Rolls-Royce 
Avon turbojets, coupled with an air- 
frame of very clean design, can be ex- 
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pected to give the Type 508 a per 
formance sufficient to enable it to meet 
any land-based fighter on terms of 
parity. 


“Butterfly” Tail 


Basically a midwing monoplane with 
twin turbojets mounted by the sides of, 
and neatly merging with, the fuselage, 
the most original feature of the 508’s 
design is its “butterfly” or V-type tail, 
a system not hitherto seen on a fast or 
aérobatic airplane, although it has been 
tried successfully on several commercial 


types, notably the Beech Bonanza. 


This empennage, with its “yaw-pitch” 


controls, may seem surprising in view 
of the critical importance of the tail 
in the transsonic zone. But it may well 
give an increased strength factor in 
the problem of allowing sufficient clear 
ance for the jet stream, and it will cer 
tainly reduce tail-unit drag. 

Sharply contested compacative trials 
were conducted some time ago with 
three airplanes answering naval re 
quirements calling for a turbine-pow 
ered, deck-landing, antisubmarine ma 
chine of the class known to the U. S. 


Navy as “single-packet” by virtue of its 
ready adaptability for either the search 
or the strike rdle. 

These trials resulted in the choice 
of the Fairey Gannet (Fig. 12) fitted 
with an Armstrong Siddeley Double 
Mamba turboprop engine, consisting of 
two Mambas placed side by side and 
each driving one of two contrarotating 
coaxial airscrews. 


Important Advantage 


This unit gives the Gannet an im 
portant advantage (additional to its 
virtues of low weight and compactness) 
because for economical cruising either 
of the Mambas can be shut off and its 
airscrew feathered. Maintenance is also 
reduced since, for much of its flying 
life, only half of the power unit is in 
use. 

Seating a crew of three, the Gannet 
has a remarkably capacious bomb bay 
and a retractable “ash-can” radome. The 
wings have an ingenious “double fold” 
which enables the height of the air 
plane, with wings folded, to be kept 
to thirteen feet, nine inches. 

Another turboprop airplane in pro 
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Fig. 11. The Vickers Supermarine 508. 


Fig. 12. The Fairey Gannet sub killer. 


Fig. 13. The Hawker Sea Hawk naval plane. 


Fig. 15. The rocket-aided Hawker P1072. 


duction for the British Navy is the 
Westland Wyvern TF 4 strike-fighter 
(Fig. 14) which is powered by an 
Armstrong Siddeley Python turboprop 
driving contrarotating airscrews, which 
gives 3,670 equivalent shaft horsepower 


plus 1,150 pounds of residual thrust 


Flying Arsenal 

This unit can be accelerated trom 
idling to full power within two seconds. 
The Wyvern can carry a full comple 
ment of rocket projectiles, bombs, tor 
pedoes, or depth charges in addition 
to its defensive armament of four 20 
mm. cannon 

Other jet combat airplanes now enter 
ing service with naval elements are the 


Hawker Sea Hawk 


Supermarine Attacker (Fig. 3) single 


(Fig. 13) and 


seat interceptor fighters, both powered 
Rolls 


Royce Nene engines and carrying four 


by single 5,000-pound-thrust 


20-mm. cannon, and the similarly 
armed but Ghost-powered Sea Venom 
fighter 


NF2o0 night and_ all-weather 


(Fig. 9). 

Indication of British interest in built 
in rocket boost for fighters was given 
by the appearance at Farnborough of 
the Hawker P1072 (Fig. 15), Britain’s 
first fighter to employ liquid-rocket 


boost. 


Flying Test Bed 

The P1072 is, in actual fact, a flying 
test bed for the new Armstrong Sid 
deley Snarler bifuel rocket motor which 
is mounted in the rear fuselage aad is 
fed from a tank behind the pilot with 
liquid oxygen, water, and methanol 
via a ventral pipe. 

The P1072 carries sufficient fuel to 
operate the Snarler at maximum thrust 
for three minutes. At sea level this unit 
gives 2,000 pounds’ thrust, but this is 
increased to 112 per cent of that value 
at 50,000 feet. 

Although astronomical expenditure 
cannot buy back lost time, the Farn 
borough display gave ample evidence 
that Britain is at last making a con 
certed effort to rearm. However, weak 
ness is frequently regarded as an in 
vitation by an unscrupulous aggressor, 
and today time is not among Britain's 
allies. But the display of combat aircraft 


is a portent of strength to come 
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Month by Month: High Lights 


of the National Defense 











Progress of Rearmament 

The fourth 
Charles E, Wilson, Director of Defense 
Mobilization, is appropriately entitled 


quarterly report of 


“The Battle for Production.” 


Mr, Wilson emphasized the point 
that all of our aims depend on in- 


creased production, 


“Never before on so vast a scale,” he 
declared, “has any nation attempted to 
build military strength and at the same 
time expand its basic economy, main- 
tain high levels of production of con- 
sumer goods, and assist in the arming 
of allies throughout the world. 

“It is a bold and challenging pro- 
gram,” he added. “Its requirements for 
many basic materials and for highly 
skilled 


mands upon the leadership and or- 


labor are very great. Its de- 


ganizing ability in industry and in 
government are high, It calls for a 
large measure of devotion and unity 
imong our people.” 

Hanson W. Baldwin, distinguished 
The’ New York 


Times, has expressed the view that the 


military analyst of 


United States is now moving rapidly 
to the position of military strength 
that is the goal of all its post-Korean 
defense policies. 

“The last year was notable for trans- 
portation of potential United States 
military strength into actual strength 
in being,” he reported. “The Nation’s 
armed forces increased materially in 
size and combat power. More impor 
tant, United States industry began to 
rearm—not only the United States but 
the world. 

™Mass production of arms, in the 
World War II sense, was by no means 
achieved. In fact it was not even con 
templated by the partial mobilization 
program of 1951, and, as the year 
ended, the number of items such as 
tanks and planes that were coming off 


production lines was still relatively few. 


“But 1952 may mark a turning 
point not only in the political field 
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but in the reconstruction of United 
States and allied military power.” 


Manly Fleischmann, Administrator 
of the Defense Production Administra- 
tion and National Production Author- 
ity, made this terse comment: “Today 
the Nation stands at just about the half- 
way mark. We have come a long way, 
but the way ahead is difficult.” 

The Defense Department has about 
$90 billion still available to spend. The 
funds are left over from military ap- 
propriations made for the two previous 
years. They include about $80 billion 
earmarked for the United States and 
about $10 billion for its allies. The 
monthly spending 
from last October through December 


rate of military 
was about $3,200 million. 
There are many sour notes in the 
symphony of production, measured by 
the yardstick of American experience 
in World War II. But costly mistakes 
are coming to light, and prompt steps 
are being taken to remedy them. The 
pity is that they were ever made at all! 


Air Armament Center 


Redesignation of the Armament Test 
Division at Eglin Air Force Base, Fla., 
as the Air Force Armament Center was 
announced recently by the Air Research 
and Development Command. 

Composing the center will be the 
armament-test facilities recently as- 
signed to the Air Research and De 
velopment Command from the Air 
Proving Ground, which continues to 
operate the other functions at Eglin 
Air Force Base. The armament facili- 
ties involved are: Headquarters 6570th 
Chemical and Ordnance Test Group, 
6570th Ordnance Test Squadron, and 
the 6570th Chemical Test Squadron. 


The reassignment of the armament 
test facilities is part of the Air 
Force's program to unify its re- 
search and development activities 
under one organization—the Air 
Research and Development Com- 
mand. With the addition of the 


Air Force Armament Center, this 
command now has seven centers 
working on air research and de- 
velopment activities. They are: 


The Rome Air Development Center, 
Griffiss Air Force Base, Rome, N. Y., 
where experimental work on electronic 
equipment is performed; the Air Force 
Cambridge Research Center at Cam 
Mass., and 
technicians study the existence and be- 


bridge, where scientists 
havior of physical phenomena occur- 
ring on the earth and in the atmosphere 
and their effect on Air Force opera- 
tions; the Air Force Missile Test Center 
at Patrick Air Force Base, Cocoa, Fla., 
where missiles and rockets are tested on 
a long-range proving ground extending 
to Puerto Rico, A shorter test range for 
rockets and missiles is located at this 
Center's Hollomon Air Force Base at 
Alamogordo, N. Mex. The other cen 
ters are: 

The Wright Air Development Cen 
ter at Wright-Patterson Air 
Base, Dayton, Ohio, where research, de 


Force 


velopment, and tests of U.S.A.F. ma 
tériel, including guided missiles, air- 
craft, associated equipment, components 
and systems are accomplished; the 
Arnold Engineering Development Cen 
ter at Tullahoma, Tenn., now in the 
process of construction, where unsur 
passed test facilities will be available 
for developing and evaluating super- 
sonic aircraft and missiles and their 
propulsion systems; and the Air Force 
Flight Test Center at Edwards Air 
Force Base, Calif., 
flight tests of aircraft, power plants, 


Edwards, where 


and allied equipment take place. 


Air Force Manpower Plans 

An excellent example of manpower 
economy is contained in the recent an- 
nouncement of Gen. Hoyt S. Vanden- 
berg, Air Force Chief of Staff, that his 
service’s present goal is to raise its com- 
bat strength “by fifty per cent with no 
than per cent 
in personnel.” 


more twenty increase 


ORDNANCE 





He added that the Air Force 
planned to achieve this remarkable 
result “through skillful manage- 
ment together with unprecedented 
frugality in the use of manpower 


and, finally, through austerity.” 


The significance of this statement is 
that the Air Force’s planned expansion 
to 143 wings from its currently au 
for a 


thorized 95 would call 


total Air Force strength of not more 


wings 


than 1,273,200 officers and enlisted men 
as compared with the 1,061,000 con- 
templated for the 95 wings. 

General Vandenberg announced the 
drive in an ad- 


manpower economy 


dress to the first class of Air Force 
commanders taking a manpower and 
management course at George Wash- 
ington University, Washington, D. C. 

He told the group of two brigadier 
generals, forty-five colonels, and fifty- 
four lieutenant colonels that the pur 
pose of the 4-week course was to teach 
them “to make the most of the human 
material entrusted to 


and resources 


your care and direction.” 


Navy's “Well Done” 


The Navy Bureau of Ordnance has 
issued a special commendation to a 
Houston firm whose work has been 
regularly ahead of schedule, excellent 
in quality, and produced at a volun- 


tarily reduced price. 


The Cameron lron Works was the 
company thus honored. The firm, 
now making forgings for Navy 
guns, also had an outstanding 
production record in World War 
Il, when it won every type of 


Army-Navy “E” award. 


In his letter of commendation to 
Herbert Allen, 
Rear Adm. M. 


the Bureau of 


company president, 
F. Schoeffel, Chief of 


Ordnance, said that 


monthly reports showed Cameron’s 


delivery of gun forgings to be regularly 
ahead of schedule. 


“I am also informed,” Admiral 
Schoeffel wrote, “that the quality of 
this material 


cellent and that the favorable prices 


has been uniformly ex 
originally tendered have been volun- 
tarily reduced. This I regard as indica- 


tive of the progressive efficiency in 
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production methods characteristic of 
your contractual history. 

“Your company has earned, by its 
current efforts, the renewed confidence 
of the Navy Department in your ability 
to meet any commitments you under 
take and a cordial and enthusiastic 
‘well done’.” 

The time has certainly arrived for 
production-service recognition by our 
armed forces of those companies that 
unfailingly meet their commitments. 
Supplementing and by no means re 
placing the Navy's 


highly honored “well done” we suggest 


traditional and 


the immediate reéstablishment of the 
wartime Army-Navy-Air Force “E.” 


Ordnance Takes to the Hills 
Army Ordnance has leased a huge 
Kans., for the 


storage of specialized defense produc- 


cave near Atchison, 
tion machines that are not yet needed 
in the 


program. 


present defense production 

In addition to ideal storage condi 
tions, the rental cost of the cave is only 
a fraction of the rent for existing com 
mercial warehouses. Based on a gross 
storage space of 650,000 square feet, the 
rental and maintenance costs annually 
amount to 7'4 cents per square foot. 
Commercially owned warehouse space 


costs 50 cents per square foot. 


The 
house is only fifty miles from Lake 
City There are two en- 
trance and exit portals of reén 
fore ed 
have been 
tilated. 


1g-acre underground store 


irsenal 
cave areas 


concrete. All 


illuminated and ven 


The cave has a roof thickness vary 
ing from 30 to 120 feet. The average 
thickness is about eighty feet. The floor 


to-ceiling height averages twelve feet. 
& g : 


Universal Training 
The 


the House of Representatives has be 


Armed Services Committee of 


gun hearings on universal military 
training. 

The National 
Commission, set up under the Selective 
Service Act, recommended that UMT 


be launched next summer on a limited 


Security Training 


scale with 60,000 eighteen-year-olds. 
Ultimately, UMT would train 800,000. 


The Commission suggested that 
the Army train so per cent of the 
National Security Training Corps 
Force, 22 per 

and Marine 


( 400,000); the Aiur 
cent; Navy 
Corps, 28 per cent, 


and the 


The Commission's Chairman, James 
W. Wadsworth, New York 
Senator Representative, said its 


study was based on the fact that the 


tormer 


and 


principle of UMT had been accepted 
by Congress. 

In order to implement the UMT pro 
gram, Congress must approve the Com 
mission’s recommendations, and funds 
must be voted for starting the program. 

As long as the Soviet menace con 
tinues to plague us, UMT would meet 
a definite and imperative need for 
trained men to keep our gigantic in 
combat 


vestment in equipment in 


ready-to-fire condition. Once we get 
that equipment ready again we must 
keep it ready for a long while to come 
It represents far too much of our na 
tional wealth and effort to let moth 
and rust damage it. Trained men, and 
thousands of them, will be needed to 


keep the guns ready to fire. 


Correspondence Course 


Qualified applicants for the corre 
spondence study course presented by 
the Industrial College of the Armed 
Forces can now be accepted for enroll 
ment. During the initial organizational 
period many enrollments were delayed. 


Now the 


course 15S 


normal operation of the 


creating both military and 


civilian vacancies. 


The study 


background material and generally 


course presents the 
accepted basic principles necessary 
to a sound analysis of the prob 
lems found in the mobilization of 


the national economy. 


The correspondence course extends 
the instruction of the Industrial Col 
lege to include those unable to attend 
the resident course and who, in any 
emergency, may serve in key positions 
in government or in a civilian agency. 

All persons successfully completing 
the one-year course will receive a cer- 
tificate of completion. The military 
authorized a total of 


services have 
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forty-eight points for retention, pro 
motion, and retirement credits. 

Selection of military students is made 
by the service concerned. The selection 
of civilian students is made by the 
Commandant, Industrial College of the 
Armed Forces, Fort Lesley J. McNair, 
Washington, D. C. 


Getting in the Scrap 

Army Ordnance workers at the Twin 
Cities (Minn.) Arsenal have saved the 
taxpayers more than $7,000,000 by 
salvaging tons of critical materials from 
scrap bullets and sorting out still usable 


cartridges. 


To date, the total value of salvaged 


materials amounts to more than 
$5,250,000, while the cost of opera 
tions during the past 5 years was 
approximately $1,500,000, In addi- 
tion, usable ammunition salvaged 
from the scrap pile was worth 
$3,500,000, based on the cost of 


new cartridges, 


personnel at the arsenal 
literally book for 
reclaiming badly needed materials from 


Civilian 


wrote a new rule 


caliber .30 and caliber .50 scrap am 
munition. Until they were given the 
task of reclaiming the metals shortly 
after World War II, no economical and 
practical method had been devised to 
salvage the materials. 

Supervisors, foreméen, and employees 
together invented 7 power-operated 
machines to do the job, and to date 
more than 400,000,000 rounds of am- 
munition have been processed through 
the arsenal. 

Cartridge cases—some of them dating 
back to 1898—were shipped to the 
arsenal from all over the country. Much 
of this ammunition had deteriorated 
badly and was too dangerous to fire 
because the cases were split, dented, or 
corroded. 

Ammunition that passed ballistics 
tests was repacked for future use, and 
was_ broken 


unusable ammunition 


down. Every ounce of scrap metal— 


gilding metal, brass cases, steel cores, 


and lead—was saved. By reclaiming 


each part separately, Army Ordnance 
was able to obtain highest market 
prices for the scrap. 


At first, the breakdown operation 
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was relatively slow and was done by 
hand, But techniques developed at the 
Twin Cities Arsenal soon had the 
operation in high gear. It was only a 
short time before the problem of safely 
deactivating and separating the parts of 
incendiary bullets was solved. Previ- 
ously, these projectiles had been re 
garded as “too hot to handle.” 

The plant soon became a school for 
other Ordnance Corps personnel. Work 
ers from other installations went there 
to learn the new breakdown methods. 
Copies of the new machines and fix 
tures, together with illustrated manuals, 
were shipped to other arsenals and 
depots so that the improved procedures 


could be used. 


During the past year, the Twin 
shipped 
pounds of 


Cities {rsenal out 
6,386,371 


1,231,099 pounds of gilding metal, 


brass, 


and 820,008 pounds of lead. 


The job of reclaiming metals from 
World War II ammunition no longer 
usable finished, but Army 
Ordnance will continue to break down 


is about 


defective cartridges which fail to pass 


rigid inspection tests, 


_Hydramatic Truck Drive 


A 2%-ton cargo truck equipped with 


hydramatic drive, latest version of the 
Army’s work horse, is now coming 
off the production lines. Equipping of 
the trucks with hydramatic drive is ex 
pected to lessen the number of hours 
required for driver training, Army 
Ordnance officials pointed out, with a 
man 


resultant saving in money and 


power. The 2'4-ton vehicles are used 
by the Army as cargo and personnel 
carriers, 

The trucks were designed by the 
Army Ordnance Corps and are being 
manufactured by General Motors Cor 
poration at Pontiac, Mich. A number 
have been delivered to the Transporta 
tion School at Fort Eustis, Va., so that 
may familiarize 


truck-unit drivers 


themselves with them 


The transmission of the truck has 
four main speeds. There is a high 
and low range in each speed, bring- 
ing the total number of forward 


speeds to eight. 


Army Ordnance has equipped the 
2%-ton trucks with kits which will 
adapt them to arctic, desert, or water 
use in a matter of minutes. Snorkel 
(intake) and snorter (exhaust) tubes 
allow the engine to “breathe” while 
submerged. To waterproof the XM135, 
official designation of the vehicle, the 
driver puts on the snorkel and snorter 
tubes, waterproofs the battery terminals, 
pulls a lever on the dash to close the 
oil breather, and the truck is ready to 
ford streams so deep that only the 
driver’s head is above water. 

The truck 


slopes of over 65 per cent. Its cruising 


can climb and descend 
range is 280 miles without refueling, 
and it has a maximum speed of nearly 
60 miles,an hour. Weight of the truck 


is over 13,000 pounds, 


Radiation Watchdog 


A new radiation watchdog which 


sounds an alarm when dangerous 


atomic radiations become harmful to 
human tissue will soon be on the job 


in many American cities. 


Called an “area health monitor,” 
the new device will be installed in 
atomic-energy plants, wateru orks, 
laboratories, hospitals, and other 
areas requiring records of gamma 
or X-ray radiation, 


Its main function is not to measure 
the energy of radiation at the source 
but to indicate when an area has be 
come sufficiently contaminated to be 
dangerous to human beings. 

The new health monitor is designed 
to measure and record what is known 
as the “ionizing potential” of gamma 
rays within an area—the important 
factor in determining the effect that the 
radiation will have on human tissue. 

The new monitor is not meant to 
replace personnel film badges or cham 
bers carried by workers who frequent 
areas where radioactivity is present but 
rather to monitor whole areas. 

Both the area- and _personnel-type 
radiation monitors will assume increas 
ing importance in the future as the 
use of atomic energy becomes more 
widespread in industrial and medical 
applications and as atomic weapons are 
used more and more generally in field 
warfare and in bombing raids. 
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The Function of the Ordnance Association 
An Editorial 


HAT with all the talk these days—for and against the 

handling of the current rearmament program, it 
would be well, we think, to restate the function of the Ord 
nance Association. Throughout its thirty-three years the 
A.O.A, has striven for sanity and balance and common sense 
in the national attitude toward ordnance preparedness. To 
imagine that the Association has departed from this policy 
or to identify the organization with the half-baked and at 
times weird programs and pronouncements of the apostles of 
contusion would be a disservice to all the 34,000 members 
who make up the A.O.A. 

The American Ordnance Association is a patriotic, educa 
tional, scientific, and nonprofit organization of American 
citizens dedicated to scientific and industrial preparedness 
fer the common defense as one of our Nation’s strongest 
guaranties of national security and peace. 

Organized in 1919 as the Army Ordnance Association and 
incorporated under the laws of the District of Columbia in 
1928, it has achieved a high degree of knowledge, experience, 
and wisdom in its special field of service. It created and 
champions a realistic and comprehensive philosophy of 
national defense. 


Neither Pacifist Nor Militarist 

The Association is neither pacifist nor militarist, neither 
isolationist nor internationalist, neither exclusively civilian 
nor military, neither radical nor reactionary, It does not favor 
the industrialist over the scientist nor ally itself with one 
branch of our armed forces against the others. It has no com 
mercial interests, no political alliances, no religious afhilia- 
tions. It is neither a professional lobby nor a pressure group. 
It is not operated for power or profit. Its democratically 
elected officers and directors serve without remuneration, The 
Association seeks only to maintain and safeguard the com 
mon defense. In so doing it admits to being practical, real 
istic, hard-boiled! 

As stated in its constitution, the aims and purposes of the 
Association are: 

1. To assist in effecting industrial preparedness for war 
as being one of the Nation’s strongest guaranties of peace; 

2. To encourage programs for ordnance research and de 
velopment, particularly among private, industrial, educa 
tional, and research organizations, in codperation with the 
research agencies of the Ordnance Corps and all other com 
ponents of the armed forces, and to keep available the highly 
specialized knowledge necessary for arming the manhood of 
the Nation by stimulating interest in the design and produc 
tion of ordnance matériel; 

3. To bring to the attention of the people of our country 
the necessity for scientific and industrial preparedness, and 
through meetings, conferences, and publications to spread a 
proper understanding of the need for adequate ordnance and 


related military preparedness; 
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4. To provide, when required, the services of competent 
committees to investigate and report upon spec ial ordnance 
subjects, and to encourage programs for the adequate under 
standing of the procurement, production, and other related 


phases of national preparedness, including those new de 


velopments of logistics necessitated by modern military 
strategy and tactics; 

5. To encourage adequate military training throughout 
the Nation and the upbuilding of adequate enlisted and com 
missioned reserves; 

6. To promote mutual understanding and to effect codp 
eration with American scientists, inventors, engineers, and 
manufacturers in civil life and the personnel—Regular, Re 
serve, and National Guard—of the armed forces: 

>. To assist in developing and maintaining efficient person 
nel, both commissioned and enlisted, for the units required 
for Ordnance field service in the event of an emergency; 

8. To commemorate the services rendered by the industry 
of the Nation and by the officers and civilian employees of 
the Ordnance Corps and of American science and industry in 
the wars in which the United States has been engaged. 

This is the dynamic core and center of the Association's 
forward-looking program which has been maintained and 
implemented, as far as possible, in times of public lethargy 
and in periods of public fright and hysteria. As the pre 
dominant mark on the spectrum of public opinion has swung 
from ultraviolet to infrared and back again the A.O.A. has 
stood neither to the left nor right of center—but at center. 

In the between-wars period, there developed in this country 
a colossal and utterly unrealistic indifference to national de 
fense. Ordnance funds steadily declined to the point where 
the annual appropriation for five consecutive years was less 


than ten million dollars. 


Men, Not Money, Saved America 

But at the outbreak of World War II American industry 
was suddenly called upon to take over ninety-six per cent of 
the armament-manufacturing program. Thirty billion dol 
lars were made available for armament. But it was not money 
that saved the free world from ignominious defeat. For the 
most part it was the technical knowledge of a relatively few 
men of the Industry-Ordnance Team. These men, and they 
alone, possessed the priceless know-how of ordnance design, 
production, and maintenance. Therein is our strength. 

At the conclusion of World War II, as at the conclusion 
of World War I, the Association was compelled once again 
to witness the rapid demobilization of a superb combat force. 

Today the Nation is about at the halfway mark in the 
greatest rearmament program in its entire history. While the 
Association firmly believes that land-sea-air strength is one 
of the surest guaranties of world peace, it is just as resolutely 
opposed to waste, extravagance, red tape, and the prodigal 
squandering of our human and material resources. 








eR. E. GILLMOR.—Manly Fileisch- 
mann, Defense Production Administrator, 
announced in January the appointment of 
R.E 


Corporation and a director and member of 


Gillmor, vice-president of the Sperry 
the Executive Committee of the American 
Ordnance Association, as full-time Chair 
man of the newly established interagency 
Distressed Defense Areas Task Force 
Mr. Gillmor has served previously in 
Government posts as industry director of 
the State Department’s American mission 
August 1947 to July 


vice-chairman of _ the 


to aid Greece, from 
1948 and as 

National Security 
August 1948 to February 1949 


He is a graduate of the U. S 


Resources Board from 
Naval 
Academy and served in the Navy for five 
years before joining the Sperry Gyroscope 
established the 
Ltd., of 


was its managing director 


Company. He Sperry 


Gyroscope Company, London, 
England, and 
until April 1917 when he joined the Navy 

After World War I, Mr 
turned to the Sperry Gyroscope ¢ ompany 


York and 


being 


Gillmor re 


in New served in various 


capacities 1932 to 
1946 
become vice-president of the Sperry Cor 


poration. 


president from 


when he relinquished that post to 


e J.P. HARRIS.—The / 


announced early 


f 


tke Land News 


in the year the selection 


R. E. Gillmor 
4 hawrman I stress 1 De fense 


reas Task 


ASSOCIATION AFFAIRS 


of Col 
officer of 


John P. Harris, commanding 
Picatinny Arsenal, as the “Man 
of the Year” in Dover, N. J., for 1951 
Ihe News selected Colonel Harris pri- 
marily because he symbolized to a marked 
degree the contributions made by the 
northwestern region of New Jersey to the 
Nation's defense. In the 
Vews, Colonel 


“good-neighbor” 


opinion of the 
Harris exemplified the 
policy to the near-by 
communities in which Picatinny employees 
make 


Colonel 
tation in military and 


their homes 
Harris has a_ national 


industrial 


repu 
circles 
He earned his present assignment by his 
long and outstanding service to the Army 
in the field of powder and explosives pro- 
duction and his ability to direct the com- 
plex operations of one of the Nation's 
largest arsenals 

He entered the Army in World War I, 
officer to the 
of the ammunition branch of the Ordnance 


served as executive chief 
Corps, and has spent most of his adult life 
in the military 

=" P.” is 


officers 


service 
another of those priceless 


career upon whom our ordnance 


rests and whose dwindling numbers are 


a source of concern 


e FLOYD L. MILLER.—The appoint 
Floyd L. Miller, director of 
the research division of the Standard Oil 


ment of Dr 


Development Company, as Vice-Chairman 
of the Research and Development Board, 
Department of Defense, was announced in 

Walter G. Whitman, 
Board 


December by Dr 
Chairman of the 
As one of the two Vice-Chairmen of the 
Research and Development Board, Dr 
Miller will 


RDB committees concerned with the fields 


oversee the activities of the 


of biological warfare, chemical warfare, 
equipment and materials, fuels and lubri 
cants, human resources, medical sciences, 
and ordnance 

He will also become a member of the 
Policy 


Chairman 


Internal Group which assists the 
RDB 


of the Board and act as a bridge between 


in leading the activities 
foard 

W estfield, 
from the 
Michigan in 1929 and im- 
Standard Oil De- 


velopment Company as a research chemist 


the committees and the 7 
Dr. Miller, a 
N. J. 


University of 


man 
resident of 
received his doctorate 


mediately joined the 


Prominent in national scientific circles, he 
has served on committees of the National 


Council and the Society of 


Engineers 


Research 
Automotive 
e A. Y. LEACH, JR.—Felicitations are 
in order for the the United States Ord- 
nance Company and its beloved p 
A. Y 
[The company is the 
ever had in the United States to 
mercial or- 


resident, 
Leach, Jr 
closest we have 


a com 


ganization for 
the develop- 
ment of su- 
perior weap- 
of all 

large 


ons 


small 

peace- 
time as well 
as im. emer- 
gency periods 
Thr 


out the 


ough- 
entire 
five decades of 


A. Y. Leach, Jr. 


the company’s 


existence, Mr. Leach has rendered in- 


valuable service to the defense forces of 
his country on innumerable occastons 


During World War I, his contributions 


and those of his company were of major 


importance, particularly in making avail- 
able trench-mortar 


Following that conflict, Mr 


equipment 
} 


superior 


Leach served 


Floyd L. Miller 
Vice-Chairman, Research 
[ pment Board 
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with great ordnance figures of those days 
—Tschappat, Wesson, Harris, Burns, and 
countless other officers in the arsenals and 
depots throughout the land 

In World War II, 


available by the United States Ordnance 


the inventions made 


Company, particularly in the field of rifle 
grenades, including the Mohaupt warhead 
and other advances, again exemplified the 
skill of the company’s engineers and the 
deep patriotic fervor of its president, Mr 
Leach 

The editors of ORDNANCE join with his 
many friends in expressions of thanks to 
this charter 
fraternity for his unfailing zeal, patriotism, 


member of the Ordnance 


and cooperation 
e GORDON STREET.—Saluting 
Gordon P. Street of the Wheland Com 
pany, /ron Age, the national magazine of 
the metalworking industry, recognized an 
accomplishment of which Mr. Street's 
home folks were already aware 

In its December 20, 1951, 
Age honored the Chattanooga industrialist 
as a leader who “showed industry and the 
community how they other ; 
that dividends come 

Mr. Street worked for harmony among 
all groups, led in urging closer coéper 
ation between business and the community 
Gradually he sold the people of Chatta 
nooga on the importance of manufactur 
ing to their personal prosperity and wel 


issue, /ron 


need each 


from good will.” 


fare 
The speedy building of a gun plant in 
North Chattanooga 
of the Wheland 
emphasizes Mr 


under the direction 


Company dramatically 
Street's zeal as well as 
the Government's confidence in him and 
in the company he serves as president. He 
and his company are valued members of 
the Ordnance Association 
e THOMAS J. KILLIAN.—Maj. Gen 
E. L. Ford, Chief of Ordnance, has an 
nounced the appointment of Dr. Thomas 
J. Killian as chief scientist of the Office 
of Ordnance Research at Durham, N. C 
Formerly science director of the Research 
Divisions of the Office of Naval Research, 
Washington, D. C 
duties on February 15 
Dr. Killian heads a group of scientists 
whose mission is the direction and coérdi- 


he assumed his new 
1952 


nation of the basic research program of 
the Ordnance Corps. This program entails 
the placement of basic research contracts 
with colleges, universities, and other non- 
profit research institutions throughout the 
Nation, the purpose of which is to stimu- 
late the knowledge of 
fundamental fields of 
chemistry, mathematics, and the 


accumulation of 
principles in the 
physics 
engineering sciences 

The Office of Ordnance Research was 
directed by 
Marcus E 


activated last June and is 
Col. W. W. Holler, with Dr 
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Hobbs, chairman of the chemistry depart 
ment, Duke University, acting as chief 


scientist 


e AT EGLIN AIR FORCE BASE.— 
The Florida 
it hopes will become a monthly newsletter 


Post has inaugurated what 


for the stimulating interest 
throughout the State 
tered members of the Post closer together 


effort—and of ad 


purpose ot 
drawing the scat 


in purpose and in 
vising all members of the functions, ac 
tivities, and responsibilities of the Post 
As the result of 
nominating committee headed by Col. 7 


deliberations of a 


J. Cummins, the Post elected the following 
directors: James K. Abels, Raymond | 
Dickson, Kenneth F. Fulton, Robert | 
Garner, Jr., Herman L. Hawkins, Howard 
E. Heinecke, Robert C. Hoffman, Mar 
Hugo, Langley, Ray 
Sinnen, Philip Steiner, Eugen 
Williamson. 

Post 
Colonel Garner 


jorie G Julius R 
mond M 
E. Tepoorten, and Earl C 
The original officers of the wert 
elected as follows presi 
dent; Major Tepoorten, first vice-presi 
dent; Dr. Heinecke 


dent; Joel M 


second vice pres! 
first 
Anthony Casper, Jr., second se 


Pendergrass, secre 
tary; 
retary; Gennaro J. Rodia, treasurer: and 
Allison N. Earle, assistant treasurer 


The Post has established the following 





In accordance with A.O.A. 
custom, a check for $1,008.80 has 
been presented by the Associ- 
ation to the Soldiers’. Sailors’, 
Marines’ and Airmen’s Club, a 
unit of the Woman's Army and 
Navy League, for recreational 
and relief activities. 

The check represented the 
excess of receipts over expendi- 
tures in connection with the 
Industrial-Mobilization Dinner- 
Meeting of the Association, held 
in tribute to the United States 
Atomic Energy Commission at 
the Waldorf-Astoria, New York 
City, on the evening of Decem- 
ber 5, 195 

In accordance with a long- 
standing custom of the Associ- 
ation, any moneys remaining 
from such a meeting are always 
donated by the Association to 
some worthy charitable or rec- 
reational cause connected with 
our armed forces. 

The check was presented by 
James L. Walsh, Association 
president, to Maj. Gen. E. L. 
Ford, Chief of Ordnance, United 
States Army, for transmission to 
the officers of the club with the 
compliments and best wishes of 
the Association. 

The club is performing a most 
worthy service on behalf of our 
armed forces, and members of 
the Association are especially 
happy to have the opportunity 
of contributing to its excellent 
wo 











six standing committees : membership, pro- 
gram and meetings, public information, 
technical progress, industrial preparedness, 
and student activities 

\ general meeting of the entire Post 
held at the Surf Club at Miami 
Members from all 
attend, and a 


will be 
Beach on March 12th 
parts of the State will 
invitation is extended to all As- 


visiting 


cordial 


sociation members who may be 
Miami at that time 
to Col. Charles G 
Committee chairman, 


Miami Beach 41, Fla 


Reservations may be 
Mettler, Miami 
1199 Bay Drive, 


sent 


PRESIDENTS’ CONFER- 
\ meeting of the presidents of 
Ordnance Association Posts 
Industrial- Mobilization 
1951, was 


e POST 
ENCE. 
American 
who attended the 
Dinner-Meeting on December 5, 
held at the University Club in New York 
City that afternoon for the purpose of dis- 
cussing matters of mutual interest 

Robert L. Biggers, a vice-president of 
the Association and president of the 
Michigan Post, presided 

Also present at the meeting were M. H 
Johnson, president of the Mid-Continent 
Post; T. H. Eddy, president of the Pitts 
burgh Post A. Waters 
dent of the St Post 
D. Maitland, president of the 
Mountain Post; R. F. Garner, Jr 
Florida Post 
president of the New 
Morse, a 


John S 


Granville presi 
James 
Rocky 


presi 


Louis 


George F 


York 


dent of the 
Hussey, Ir 
Post: R. S director of the 
Yankee Post; Pfeil 


vice-president; and Leo A 


an Associ 
Codd 
A ssa 1 


ation 
executive vice-president of the 
ation 

The Posts of the Association are formed 
cultivating 


of ord- 
plant 


for the general purpose of 


a more tmtimate understanding 


nance subjects through meetings 
visits, seminars, and reports on particular 
ordnance problems 
e AT REXFORD.— The midseason meet 
ing of the Capital Cites Post was held 
at the Edison Club, Rexford, N. Y., on 
January 30th 

The purpose of the meeting was to dis 
cuss the serious shortage of engineering 
and other technically trained personnel 

An effort was made to reach agreement 
on how to utilize existing talent 


efficiently, how to encourage more suitable 


more 


young people to pursue courses of study 
which are prerequisites to technical train 
ing, and how to encourage those possess- 
ing the prerequisites to pursue advanced 
technical studies 

Harry L. Erlicher, Special Assistant to 
the Under Secretary of the Army and 
Post president, presided 

Ernest E. Johnson 
the General Engineering Laboratory, and 
Karl B. McFachron, director of technical 
hoth of the works 


general manager of 


training Schenectady 
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of the General Electric Company, were 


in charge of arrangements 

The program started in the late after 
noon with an escorted tour of the General 
Electric Company plant to give members 
and guests an opportunity ol 
latest developments in factory 


seeing the 

yuildings 
machines, processes, and electrical gen 
erating equipment 

Dinner at the Edison Club was followed 
by a panel discussion and question period 

In order to give voice to the different 
agencies affected by the shortage of et 
Nicholas 


Arsenal, rej 


gineers, the panel consisted of 
I. Timeson of Watervliet 
resenting Army Ordnance; M. M. Boring 
manager of the Technical Personnel Di 


vision of the General Electric Company 


representing defense industry; Dr. Harry 
J. Linton, superintendent of public schools 
in Schenectady, representing public-school 
education; and Prof. A. A. K. Booth of 
Rensselaer Polytechnic Institute, rep 
resenting the engineering colleges at the 
panel discussion 

The Capital Cities Post is working with 
the cooperative information program 
the Office 


through the 


been instituted by 
Mobilization 
Association 


which has 
of Defense 
American Bar Che program 
envisions a nationwide chain of speakers’ 
bureaus utilizing locaf legal talent. It is 
designed to acquaint the public with the 
facts involved in the national-defense mo 
bilization effort 

The Post is supplying speakers in Rens 
County and near-by with 


selaer areas 


much valuable factual data dealing with 


defense mobilization 





The Association's national 
headquarters has available for 
Post and Chapter use in their 
respective communities a 16- 
mm. sound moving picture of 
the demonstrations at Wright 
Field where 3,500 Association 
members were in attendance at 
the Thirty-third Annual Meet- 
ing. Time of showing is twenty- 
five minutes. 

In conjunction with a good 
speech on the subject of “Air- 
Ordnance Power for Peace” the 
film should be a real attraction 
to many fraternal, educational, 
and other community groups. 











WASHINGTON. 
the leadership of 
Williams, who 


e AT 
Post 
Post Vice-President R. P 


Washington 
members, under 
was recently appointed a vice-president of 


Rheem Manufacturing ( visited 


the Bethlehem-Sparrows Point Shipyard 


ompany, 


and the Rheem Company plant at Spar 
rows Point, Md., on January 17th 

At the shipyard an inspection was made 
of work in progress on nine ore carriers, 
cargo ships, and tankers. Following lunch, 
a visit was made to the Rheem plant for a 
conducted tour through the boiler, heater, 
armament, light-gauge container, general 
press and barrel departments. The party 


200 members in all—traveled from 


Washington in chartered buses 


e AT LOS ANGELES.—The Los An 
Post dinner 


meeting at the 


geles scheduled its annual 


California Club in Los 


22 “ANNUAL MEETING 


the evening of February 29th 
The principal speaker was Dr. Kenneth 
McFarland, educational consultant to the 
General Motors Corporation 

The Post 
showing of the 
“ Air-Ordnance 
Peace” and a visit to the 
plant of the Aircraft 
on March 29th. All resident and visiting 
A.O.A attend 


these activities 


Angeles on 


is also making plans tor a 
4.0.A. sound 


Power for 


16-mm 
film entitled 


" 


Long Beach 


Douglas Company 


members are invited to 


e AT SAN FRANCISCO.—At a meet 
ing of directors of the San 
Post on December 19, 1951, Adm 
Murray, G. M. Greenwood, and B. ( 
Heacock were elected to board member 
ship. Col. W. R. Slaughter 
Sixth Army, 


Francisco 


Lreorge 


Ordnance 
Officer of the Presidio of 


San Francisco, was made an ex-ofhcio 


member of the board 
In addition, the following officers of the 
Post elected President, Edgar B 
Jessup; first vice-president, John E. Cush 
Heacock ; 
Wuerz 


were 


ing; second vice-president, Mr 
secretary-treasurer, Lieut. C. H 
The following members were appointed 
to serve on the Program Committee: Mr 
Colonel Slaughter, 
Philip Fitzgerald 
Committee, and 
Member- 


Cushing, chairman; 
and I 
will head the 


Mr. Greenwood will direct the 


lrefethan 
Finance 


ship Committee 
Col. H. ¢ 
chief of the 


district 
Dis- 
The 
secretary-treasurer reported a balance on 
hand of $1,792.04 


Jepson, de puty 


San Francisco Ordnance 
guest at the 


trict, was a meeting 


AMERICAN ORDNANCE ASSOCIATION 


Members and guests of the Birmingham Post who visited the Anniston Ordnance Depot as described in the last issue. 
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eS the 


Officials of the Florida Post of the Association at their recent dinner-meeting at Eglin Air Force Base, Fla. 


Seated, left te right: May. E. E. Tepoorten 


F. Garner, Jr., president and director; 
Student Activities ( 
Committee; J 


director; Maj. P. Brengle 


e AT WHITE SANDS.—Led by Brig 
Gen. George G. Eddy, commanding gen 
eral of White Sands Proving Ground, and 
under the chairmanship of Col. Henry D 
Minton—both charter members of the 
Ordnance Association—the El Paso Chap- 
ter of the Lone Star Post was inaugur- 
ated at White Sands, N. Mex., on January 
24, 1952 

A day-long and 
Mc- 
was rep 


Robert D 


program of tests 


demonstrations was held. George G 


ost, 


Donald, president of the I 
resented at the ceremonies by 


Campbell of Dallas 


Lieut. 


The Florida Post is the newest Post of 
the Association. At a formal meeting on 
June 12, 1951, the Association's executive 
vice-president, Leo A. Codd, presented the 
charter for the thirty-fourth Post to the 
group and inaugurated its career of serv- 
ice to Florida and to the Nation 

Prior to the inaugural meeting, Maj 
Eugene E. Tepoorten had single-handedly 
signed up almost twice as many members 
as are now required for the formation of a 
new Post. He the interested 
people and explained the Association to 


contacted 
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Ist vice-president and director;; Dr. H 
Tech 
Standing, left to right 
ctor and chairman of the 
chairman, Programs and Meetings Committee; Ma 


[ H. E. Heinecke 
Casper r., secretary; Lieut. Col. R. M 
ist Lieut. H. L. Hawkins, director; A. D 
Technical Progress Committee; Miss 
kK ulton 


Sgt. A 


\ large delegation of members, both 
military and civilian, had been invited by 
General Eddy, who is well remembered 
for his masterful handling of many major 
tests and Aberdeen 
Proving Ground a decade ago 

Minton was elected president 
He, too, is widely 


demonstrations at 


Colonel 
of the new Chapter 
known throughout the Ordnance frater 
nity. He held many posts of high respon 
sibility while on active dulty as an officer 
of the Ordnance Department of the Army 
those members 
of the El 


So enthusiastic were 


who attended this first meeting 


The Youngest Post 


Col. R. Frank Garner, Jr., U. 8. Air Force, 


Part of 
Association was explained 


them the job was done when 
the but the 
spark for the drive was Major Tepoorten 
himself 

Col Cummins, technical director 


a 3 


ond vice-president and director 
Sinnen ° 
Gensburg, 
rie Hugo, 
Jevrector 


Mar} 


Lieut 1. R 
director; Dr. K. A. Sepmever, chairman 

Industrial Preparedness 
Lieut. Col. R. L. Dickson 
Stewmer, director 


chairman 
asrector 


Capt. f 


Paso Chapter that already plans are afoot 
to have it become a full-fledged Post of 
rhis seems most approp 
considering the 
Fort Bliss 


tests) 


the Association 


riate many defense in 
White Sands, Los 
Hollomon Air 


growing 


stallations 
Alamos 
! orce 

of some 125,000 people 


(atomic 


Base—in and around a 
city 
activities of the new chapter are 
assisted by M. S 


Darbyshire Steel Com 


The 
valiantly Darbyshire 
president of the 
pany. C. A 
pany is secretary of the Chapter. Members 


Lindeman of the same com 


will hear more from this Chapter 


President 


for the Armament Test Division, assumed 
responsibility for the organization com 
With 
he sponsored the Post organization and 


Post on 


mittee thoroughness and sincerity 


the first formal meeting of the 





All resident and visiting members of the Ordnance Association will be 
welcome at a dinner-meeting of the Florida Post to be held at 6:30 p.m 
1952, at the Surf Club, Miami 
Mettler, chairman of the A.O.A. Miami Committee, is in 
charge, He is assisted by a group of Florida Post members including rep- 
resentatives of industry and the armed forces. 


on Wednesday, March 12, 


Charles G. 


Beach. Col 











Officers of the new Florida Post 


Tepoorten 


Garner, Jr., pre 


Left to right 
president; Lieut 


April 27, 1951, at which officers and 
directors were elected 

The business 
and making contact 


other 


of establishing the Post 


with national head 
quarters and Posts throughout the 


country used up much of re summer 


Committees were formed to take care of 
the administrative functions of the new 
Post. R. ¢ Hoffman 


membership 


chairman of the 


committee; Lamar E. Kemp 


chairman of the public-information com 


mittee: and Paul S. Brengle, chairman of 
mmittec 
keep the 
active and to make it known in tl 


and meeting ct 


gram 
4 program te 

aces with the right people 

\. D. Ginzburg, chairman ot 

dustrial-preparedness committee; James 


K. Abels 


progress c¢ 


chairman of the technical 


and K. A 


the student-activities com- 


mimittee sepmeier, 


chairmar of 
further 


setting up programs to 


Assoc 


mittee ire 


the interests of the atior 


e HURLBUT WILLIAM SMITH, presi 


dent of the L. C. Smith-Corona Type- 


writer Company, banker, civic leader, and 


long-time Association member, died at his 


home in Syracuse at the age of 86. He 
active in the typewriter cor 


of the 


had heer 


poration, one largest in the world 


until two days before he was stricken 


Mr. Smith began his | 


the employ of the L. ¢ 


usiness career i! 
Smith Gun Com 


pany, founded in 1877 by his brother 


Lyman for the manufacture of a breech 


his brothers with 


1888 and 


loading gun. He and 


drew gun manutacture in 


trom 


organized the Smith-Premier Typewriter 
Hurlbut becoming its treasurer 
| 1924 


Two 


Company 
For a brief period 
Mr. Smit! 


later 


eginning in 
retired from business life 
however, the Corona Type 


with the 


years 


writer Company was merged 
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Ist vice-president; I 
sident; and Tech 


and vice 
secretary 


Heine ke 
asper ’ 
Eglin Air 
Force Base where the Air Force Arma- 
ment Test located. This di- 
vision is one of the key links in the chain 


Post headquarters are at 


Division is 


of development and production of arma 


ment in the Air Force. It is concerned 


with the engineering testing of an item 
efore it is standardized and produced for 
the ir Force. Furthermore, the 
und Command at Eglin 
link in the 


Force 


ise by 
Air Pre 
Air Force 
armament for the Air 


ving Gr 
Base is a vital 
chain of 
The operational suitability of armament 
for aircraft use is approved, disapproved, 
or improved by its processing through 
the APG( 

The location of the 
arm of the Florida penin- 


Post headquarters 
is in the western 
makes it difficult to meet with 
parts of the 


sula whicl 
members in other 
\ plan for activating Chapters in 


Florida cities is being studied and 


Florida 
State 
other 
should become a reality 


Smith & Corona 
1933 


Smith interests int ( 
Typewriters. Mr. Smith returned in 
to take 
president, treasurer 
he ard 


over the management, becoming 


and chairman of the 


executive 


Besides his Smith-Corona posts, Mr 


Smith was associated with other com 
panies and maintained a life-long interest 
in ordnance and national-defense problems 
His passing will be deeply mourned by all 


Association members 


e ARTHUR W. GILSON, industrial en 


leveland 


gineer " Cleveland 


Ohio, and long a 


member of the Ordnance Association, died 
in Cleveland, December 12, 1951 
engineering as 


He was 


connected with various 
signments in the Ordnance Department of 
the Army First and Second 


World Wars and the current preparedness 


during the 


Since there are some 125 Association 
members scattered throughout Florida, 
there is probably a potenial of a separate 
Post, or at least Chapters of the Post, in 
a number of Florida cities and, most 
certainly, a potential of many additional 
The industrial growth of the 
and 


members 
Florida peninsula is 
steadily upward. Members in all cities are 
acting as public-information officers for 
the Florida Post 

Post meetings are planned once each 
Publicity 
that all 
from 


unmistakably 


quarter will be given these 
meetings so 
attend. Members 


the State are invited to attend 


local members will 


other sections of 


have been insti 


The first is a 


Two major projects 
gated by the Florida Post 
proposal that a new national Division or 
Committee be established to concern itself 
with the problems of instrumentation, in- 
strumentation development, and test pro- 
cedures. This is becoming an increasingly 
complex problem to solve and requires the 
concerted and coérdinated efforts of in- 
dustry and the armed forces 

The second project involves the prepa 
ration and distribution of a newsletter or 
bulletin to all Post 
throughout the State 


Florida members 
The letter contains 
an intimate discussion of the activities and 
plans of the Post. It will contain, in ad 


dition to editorial discussions, feature 


articles on the Post's technical activities 
Our Post enjoys the unique distinction 
of having a its board of di 
Miss Marjorie G 
reduction analysis of the 
Test The Post is 
proud of this distinction and 


woman on 
rectors Hugo is chief 
of data and 
Armament Division 
unusually 
considers itself fortunate in having the 
counsel of an expert statistician 

The Florida Post is on the upswing. In 
terest is at a high pitch. Our experience is 
spirit of our 


relatively meager but the 


members is excellent 


He was an official of the Cleveland 


effort 
Ordnance District where his talents were 
recognized on all sides 

Mr. Gilson was president of the A. W 
Gilson Company from 1919 to 1933, and 
also served as a consultant in industrial 
engineering. He was a member of the 
Cleveland Engineering Society as well as 
the American Ordnance Association 


e WALTER P. BERG, 
and director of the Dravo Corporation 
and a Association, died 
on February 3rd in Pittsburgh, Pa. After 
I as a first lieu- 
artillery, Mr 
Corporation for 


vice-president 
member of the 
serving in World War 


field 
with 


tenant of Berg was 


associated Dravo 
thirty years. He was also president and di- 
rector of the Dravo-Doyle Company and a 


director of a number of other companies 








EVELOPMENTS 


ARMY LEASES KANSAS CAVE 


A huge cave near Atchison, Kans., has been leased through 
the Commodity Credit Corporation by Army Ordnance for the 
storage of defense production not 
needed in the present defense production program. In addition 
to ideal storage conditions, the rental cost of the cave is only a 
fraction of the rent for existing commercial warehouses 


specialized machines yet 


Based 
on a gross storage space of 650,000 square feet, the rental and 
toot 
Commercially owned warehouse space costs $0.50 a square foot 

A temperature of 63 to 65 degrees Fahrenheit and a relative 


maintenance costs annually amount to $0.075 per square 


humidity of 75 per cent are characteristic of the cave and are 
retained throughout the year. These two factors provide ideal 
storage conditions since they eliminate condensation on stored 
items and save the cost of heating and dehumidifying. 


NEW &8-JET BOMBER 


A photograph of the Boeing XB-52, Air Force 8-jet heavy 
bomber, was made public as engine run-ups of the aircraft were 
made at Boeing Field, Seattle, Wash., recently 

The run-ups required moving the aircraft to a more exposed 


The XB-52, Boeing's new 8-jet Stratofortress. 


area as well as removal of camouflage. The XB-52 had been 
under camouflage since it was rolled out from the Boeing factory 
on November 29, 1951. The accompanying photograph shows 
something of the size of the new Stratofortress and its unusual 
tandem landing-gear arrangement 


AUTOMATIC HELMSMAN 
The U.S. Navy 


system for aircraft 


has accepted its first automatic 
The 
veloped in Sperry Gyroscope’s engineering laboratories, will 
be installed aboard the U.S.S. Oriskany. The new 
a tubeless version of the electronic automatic pilot developed 
during World War II to steer destroyer escorts controlled by 
radio from aircraft. 

A magnetic “brain” steering 
places conventional electron tubes used to control earlier auto- 
The magnetic 


for heavy-duty naval use 


steering 


carriers new robot helmsman, de 


device is 


which anticipates motions re- 


matic pilots “brain” was developed especially 
Without human aid, the robot will steer prescribed zig-zags 


and follow course schedules computed by special 
devices. It will also hold the ship precisely to straight gyro 
courses, despite disturbing forces of wind and sea. It is capable 
of turning the ship to a new course in the least possible time 


(Continued on p. 776) 


navigation 


without overshooting. 


March-April, 1952 


for better marking use 


FOR MARKING 

| PRODUCTS, PARTS, 
PACKAGES, TAPES, 
TAGS, LABELS— 
FLAT, CURVED, 
IRREGULAR 
SURFACES 


THE MARKEM METHOD 


Markem machines, types, and inks constitute a 
better method for marking the products of 
industry. Markem equipment is engineered to 
solve special marking problems. Behind the 
Markem method lies nearly half a century of 
marking experience which may be applied to 
your marking problem. 


MARKEM MARKING MACHINES 

There is a Markem marking machine for practi- 
cally every marking purpose — for direct marking 
of product packages, products, and product parts 
— for imprinting labels, tags, tapes, and special 
gummed, pressure-sensitive or heat-seal backed 
material, or for producing complete labels. Makes 
up to many thousand durable imprints per hour 
on almost any kind of material. No special skill 
needed to operate. Legend and color of imprint 
quickly and easily changed. 


MAKE YOUR MARK WITH MARKEM 

Whether you make saws or sox, spark plugs or shoes, TV tubes 
or tachometers, drugs or hand grenades — whatever your 
marking problem — find out how easily and economically the 
Markem method can handle it. Just send a sample of the item 
to be marked and details of your needs to Markem Machine 


Company, Keene 25, New Hampshire. 
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Technical Service Data Sheet 
Subject: METAL PRESERVATION AND PAINT PROTECTION 
WITH ACP PHOSPHATE COATING CHEMICALS 





STAGE No STAGE No.2 STAGE Ne. 3 STAGE No. 4 STAGE No. 5 
CLEANING ACP PHOSPHATE FINAL 
operat ' RIN 

OPERATIONS SOLUTION a COATING SOLUTION ce ACIDULATED RINSE 


SEQUENCE OF 


U.S. ARMY PHOTOGRAPHS COURTESY OF “ORDNANCE MAGAZINE” 


Typical spray and dip phosphating equipment and some ord- 
nance products that are now given a protective phosphate 
coating for extra durability under all kinds of severe exposure 


conditions. Both military and civilian applications of ACP 
phosphate coating chemicals are shown in the chart below. 


SELECTION CHART OF ACP PROTECTIVE COATING CHEMICALS FOR STEEL, ZINC, AND ALUMINUM 
OBJECT OF TAL GOVERNMENT 
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Zinc Phosphate paint ponents, automobiie badves, refrigerators, 
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“PERMADINE™ | Rust and 
Zinc Phosphate | Corrosion 
Coating Chemical prevention 
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“THERMOIL Wea-resistance ant)- 
GRANODINE™” P galling, sale break-in | 

| Manganese - ir of friction or rubbing 
| Phosphate Costing parts. Rust proofing | 


ea + — ——— } —— 
GRANODRA®” Improved drawing, Blanks and shells for cold formng, heavy 
Zinc-wron extrusion, and stampings, tubs. tubing for forming or draw 
| Phosphate cold forming ing, wire, rod, etc. | 
Coating | 
ALODINE” impr owed paint Aluminum products of similar design such as | MiL-C -5541 (See also QPL-5541-1) 
Protective adhesion and refrigerator parts, wall tile, signs, washing WL -S-Som 
Coating corresvon machine tubs, etc, aucraft and aucraft AN-F-20 
parts, bazookas (rocket launchers), helmets, B.S, Mavend 0.5. 675 
belt buckles, clothes dryers, clothes!ine, 16 £4 (Ste 
rocket motors, etc., aluminum strip or sheet AN-C-1 tier mL. C- —_ 
stock. U.S.A. 72-53 (See AN 
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LITHOF ORM Zine alloy die castings; zinc or cadmium QQ-P-416 
Zinc Phosphate adhesion plated sheet of components, Not dip galvan- RR-C-82 
Coating Chemical ized stock, galvanneal; signs; siding, JAN. F 4% 
footing, gaivam zed truck Dadies, etc. AN-F-20 
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WRITE FOR DESCRIPTIVE FOLDERS ON THE 
ABOVE CHEMICALS AND FOR INFORMATION ON 
YOUR OWN METAL PROTECTION PROBLEMS 





New Developments 





PLASTIC SLEDS 


Plastic, glass-fiber sleds, developed and 
standardized by the Army Quartermaster 
Corps, have been made available for troop 
training and should simplify transporta- 
tion of small loads over ice and snow. 
Sleds come in two sizes: 100-pound 
capacity, 4 feet long and 2 feet wide; and 
200-pound capacity, 7 feet long and 2 
feet wide. The small size weighs 24 
pounds; the large size, 36 pounds. Sleds 
are molded of a glass mat impregnated 
with polyester resin. Three phenolic 
impregnated cotton-duck runners protect 
the bottom and give good tracking 


characteristics. 


BARIUM TITANATE 

Possible replacement of vacuum-tube 
amplifiers in electronic circuits by ceramic 
(crystalline) materials is indicated in an 
Army Signal Corps development report 
now available to the public. The material 
is barium titanate, best known for piezo- 
electric properties which make it suitable 
for crystal phonograph pickups. Study 
reveals it has a high dielectric constant 
at high frequencies. 


NEW LANDING CRAFT 


A plastic landing craft (LCVP) built 
by the Puget Sound Naval Shipyard was 
recently displayed in Seattle. Largest 
plastic Navy craft yet developed, the 36- 
foot boat is of one-piece, double-hull 
construction, made up of fiber glass with 
cloth for reénforcing and impregnated 
with a polyester-type resin. Now under 
test, the boat is powered by a conven- 
tional 225-horsepower marine engine in 
a separate steel-bottomed compartment 
and is fitted with a steel landing ramp and 
armor for troop protection. 


UNDERW ATER TELEVISION 

Underwater television cameras de- 
veloped by the Navy’s Bureau of Ships 
will safeguard human life and facilitate 
salvage and other underwater operations, 
as well as save valuable time. In depths 
of over 200 feet, a diver spends a greater 
part of a dive in the descent and ascent, 
with the added drawback that walking on 
the bottom may stir up silt and block 
his own view 

However, a TV camera may be quickly 
lowered and raised. With suspended 
lights, personnel on board ship may make 
lengthy observations of the ocean bottom, 
even filming the televised picture for 
future reference if necessary. Salvage 
operations in the future may be com- 
pletely planned before a diver ever goes 
down to do the actual work 


MAGNETIC LABORATORY 


A magnetic ship-model laboratory is 
now nearing completion at the Naval 
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at 250 Rounds Per Hour 








iT BANDS W-S SEMI-AUTOMATIC SHELL BANDING PRESS 
Ti iige):a,,a4 For Conventional Bands or Powdered Metals 


Here's a machine that’s setting new daily production records right at the shell 
bandirig station . . . with rates up to 250 per hour on 90, 105, 120, and 155 MM 
ordnance. 

With exception of the loading operation, control is entirely automatic. Pressing 
the “cycle-start” button causes twenty-four synchronized rams to move in 
radially pon the shell, exert preset pressure, and dwell for an automatically 
timed period. Another push-button operates the automatic air-ejector. 

Where unit work pieces are large and heavy, this kind of mechanized opera- 
tion and handling pays off in increased man-hour productivity even over ex- 
tended work periods. The proven design provides the maximum in trouble-free 
availability and low maintenance . . . You get less rejects. Capacity 500 Tons 
... overall height 3 ft. . . . floor space required 8’ 6” x 6’ 0”. 

Write for complete details of this latest revolutionary development in our 
national preparedness machine. 


AWATSON- STULMANM HYDRAULIC MACHINERY DIVISION 


Factory and Main Office: 
ESTABLISHED 1848 164 Aldene Rd., Roselle, N. J. 


. ), i Branch Off.: 228 N. LaSalle, Chicago Ill. » Manufactured in Canada by Canadian-Vickers, Ltd., Montreal 
W-S Comp Kolotune HYDRAULICS ... THE SHORTEST DISTANCE FROM PRODUCTION TO PROFIT 
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New Developments 


‘ Ordnance Laboratory, White Oak, Md. 


ie 
: The building is constructed of nonferrous 
materials, a permanent installation of 

modified Helmholtz coils compensates for 

the earth’s magnetic field irr the area, and 

automobile parking is prohibited in the 


. 
in more vicinity. Within the building magnetic 
than name fields can be duplicated to simulate any 
which might be encountered by a ship 
This jacketed, combination intake under test, or ship models can be studied 
in an area completely free of magnetic 
influence. Results will help in protecting 
ecndisions. Designed in gray iren ships against influence mines and tor- 
pedoes. Equipment operation is handled 


C i on- ‘ous c7 
to replace a fabricated non-ferrou by a master console with 357 controls. 





and exhaust, marine manifold 


operates under highly corrosive 


part, it has proved highly satis- 
NEW FIRING TABLE 

Pfc. John Giunco, a computer with the 
8th Regiment's Heavy Weapons Com- 
pany fire-direction center in the Far East, 
recently devised a new mortar firing table 


factory in use. 


° ° which observers say may revolutionize 
. .. here 1S the modern equipment heavy weapons firing. His new system 


simplifies the calculating of range and 


behind every Superior deflection and reduces error. It also en- 


ables a mortar position to double its firing 


Gray Iron Production Casting area. The new method is already being 
+t 


adopted by some artillery units in Korea. 





NEW AIRPLANE CATAPULT 


A high-performance catapult capable 
of launching the most modern carrier- 














borne aircraft now being developed by the 

British Admiralty is to be demonstrated 

in the United States. The catapult is 

steam-operated and has no rams or 

hydraulic purchases. The hook to which 

the aircraft is connected is directly at- 

tached to a piston driven along a cylinder 

Casiinasen tnien Ovens by high-pressure steam from the ship's 
main boilers 

The new catapult may be expected to 

ease some of the problems of naval con 

structors in designing the modern aircraft 

carrier and may affect naval-air tactics 

by reducing the necessity for a carrier to 


steam for lengthy periods into the wind 
to fly off its aircraft. Under certain con- 
ditions it will enable aircraft to be 
launched while the ship is stationary. 


LIQUID BLANKET 


A “liquid chemical blanket” which will 
enable wire manufacturers to make sub- 
stantial savings in wire-galvanizing oper- 


Complete Metallurgical Control High Speed Continuous Mold Conveyors 
HESE are just a few of the modern’ without alloys, you'll discover that 
facilities that enable Superior to Superior Foundry’s complete metal- 

produce castings ranging from 1/2 lb. lurgical control assures uniform Paterson of Dewey and Almy Chemical 

to 1200 lb. in any quantity andto your grain structure, adherence to your Company before the annual convention of 
particular specifications. Whether you specifications and a clean, smooth the Wire Association. The blanket seals 
want straight cupola gray iron or finish. Bring your production casting off from oxygen the surface of spelter 

electric furnace iron castings with or problems to us today. ; p . : . 

pans of molten zinc through which wire 
to be galvanized is run. Action of oxygen 


SUPERIOR FOUNDRY INC apse ae ~ yao poo an 
J * taining up to eighty per cent pure zinc, 


3542 EAST 7ist STREET + CLEVELAND 5, OHIO to form on the pans. Zinc wasted-in these 
Member of: Gray Iron Research Institute + Gray Iron Founders Society crusts, even allowing for some recovery, 
amounts to thousands of dollars annually, 


VUlcan 3-8000 Paterson stated Continued on p. 780 
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ations was described recently by A. A 





Spoken 42 years ago... 


“| believe that a man must be a good patriot 


before he can be a good citizen of the world.” 


Theodore Roosevelt 


Great words, spoken by a great president... just as 
applicable now as when first uttered in 1910. 
Patriotism, to a lot of people is outmoded ; but just 
as the man who is devoted to his wife and children is 
the most satisfactory neighbor, so the good and 


steadfast American is the best citizen of the world. 








The Gray Manufacturing Company, Hartford, Connecticut 
makers of the Audograph Electronic Soundwriter 


March-April, 1952 





New Developments 





an o 
WELDING k The liquid chemical blanket rests di- 

rectly upon the molten zinc without mix- 

ing with it and permits the wire to glide 

ELECTRODES through without leakage of air. Conven- 

tional “dry blankets” of oxide ash or 


other materials are porous and do not 
stop crusts from forming. 


SELF-PROPELLED 


AC or DC. GENERATOR 
The Lycoming-Spencer Division of 


Aveo Manufacturing Corporation re- 


made by cently unveiled a self-propelled generator 


\ set for use in starting jet engines and 


} checking out aircraft electrical systems 
Ihe device, termed the J-22 BI, is the 
marriage of a standard jeep to a com- 

\ 


for 


Armor Welding 7 


the BEST 
for any weld eee P Shown above, the self-propelled genera- 
/ tor prepares to start an F-86E jet engine. 
on all types 
7 j bination of alternating current and direct 
of stainless steel current electric generators, all of which 


are powered by one air-cooled engine that 


product 


operates in temperatures ranging from 
minus 65 degrees to plus 130 degrees 


i th 
Retain Streng The new model can speed up to 60 miles 


@ The great strength of stainless steel— an hour on the road. It puts eut 30 


kilowatts of generated power and can be 


used widely in all manufacturing including military 
used for towing airplanes 


work—is limited by the quality of welds which 
seal the joints. So you must choose electrodes “HYDROGEN GUN” 

with care to retain full strength. A hydrogen gun that shoots bullets at 

fantastic speeds is being built by Dr 

. . farle 3 av > 5 > q > 

Page offers you a full line of stainless steel armor : Earle B. Mayfield, researcher at the 

Idi beatond d Naval Ordnance Test Station, Inyokern, 

welding electr : es, ae or DC, = ¢ to present b Calif. At this stage of its development it 

Ordnance specifications. Arc is stable under : is capable of propelling bullets at a speed 

all conditions. The metal flows smoothly. Slag is of four miles a second, or perhaps even 

clean and easily removed. The coating resists faster. Getting higher speeds out of bul- 

cracking down to very short stubs. Available lets, ga is not the object of Dr 

‘ : . Mayfield’s work. His announced prime 
in 10-lb. lined, hermetically sealed, reclosable cans. “$pieern 

concern is with the study of what happens 

when a shell moves through the air at 

new high speeds. For test purposes, the 


Se Sure... . Specify gun uses projectiles smaller than rifle 


bullets. The explosive is liquid hydrogen 


PAGE STAINLESS STEEL touched off by an injection of oxygen 
ELECTRODES PAGE The indoor artillery range is housed in 


a building 480 feet long, with a camera 


Welding every 20 feet to take pictures of bullets 


in flight. 


PAGE STEEL AND WIRE DIVISION 
®@ AMERICAN CHAIN & CABLE Electrodes NEW MODEL JEEP 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit Design of an improved and more 
Los Angeles, New York, Philadelphia, Portland powerful model of the jeep has been ap- 
San Francisco, Bridgeport, Conn proved by the Army Ordnance Corps and 
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CHRYSLER SIREN: Remofe Controlled, with the 
Loudest Sound for Civilian and Plant Defense! 


An important contribution to Civilian Defense, the NEW 
Chrysler Air Raid Siren produces the loudest warning 
sound ever achieved for modern production. 

Recent development of a new 180 horsepower Chrysler 
Industrial V-8 Engine enabled Chrysler engineers to produce 
power for a 3 stage compressor. Increased pressure from 
this compressor drives air through 6 giant horns at 400 miles 
per hour, producing a sound of approximately 173 decibels! 
This warning can be clearly recognized over a diameter of 
8 miles under normal conditions. 

It is designed to fill the pressing need for a positive 
signalling device for City and Industrial air raid warning. 
Because it has self-contained power it is independent of 
vulnerable central power systems. 

One, or any number Sirens may be remote controlled 
from a central control station if desired. They may be 


operated without personnel being on or near them. When in 
operation, the Siren makes one complete revolution every 
minute. . 

These Sirens are available only for Defense Warning 
Systems. They may be purchased by Cities and Towns, 
Defense Plants, Airports, Military Installations and other 
vital areas needing air raid protection. 

For complete information, specifications and availability 
write: Marine and Industrial Engine Division, 
Chrysler Corporation, 12206 East Jefferson Ave., 


, Detroit 31, Michigan. 








New Developments 


is scheduled for production this spring by 
p FAC i T | ME Willys-Overland Motors, Inc., at Toledo, 
Ohio. The new jeep is five inches longer 
and two inches wider than existing 


DEFENSE I IME models. Power is’ provided by the new 
72-horsepower, F-head engine in place 


of the present 60-horsepower, L-head en- 


gine. The more powerful engine and im- 
proved fuel economy, coupled with a 
larger gas tank, will increase the jeep’s 


cruising range from 180 to 300 miles 
ae without refueling 

if] Ordnance-designed kits supplied with 
a each jeep adapt it to arctic, desert, or 
water use. Snorkel (intake) and snorter 
(exhaust) tubes allow the engine to 
8 a “breathe” while submerged. The tubes 

Welded itckaalehaliael Steel Tubing can be installed in fifteen minutes 
HELICOPTER USES TURBINE 


The first successful flight by a gas 
turbine, shaft-powered helicopter, the 
K-225, was announced recently Al- 





though similar in principle to the gas 
turbine used to power jet planes, the 
K-225 installation differs in the applica- 
tion of power. Instead of using the 
velocity of exhaust gases for direct 
thrust, the power is used to turn the shaft 
of the rotor blades. The turbine, unlike 
a piston engine, requires neither a cen 
trifugal clutch nor a cooling fan. In addi 
tion, the turbine can operate on low 
grade fuels, such as kerosene, or on high 
octane gasoline. 


CHROME CARBIDE 


An entirely new tungsten-and-cobalt- 





free family of metallic carbides, to be 
known as Series 600, having physical 
properties better in many respects than 
conventional tungsten carbides, is now in 
the limited pilot plant stage, and expan- 
sion is under way for full production by 
the Carboloy Department of General 
Electric Company 

The new carbide, produced from pow- 
dered metals, contains. approximately 
seventy per cent by weight of chromium 
and is thus primarily a “chrome carbide.” 
Outstanding properties of Series 600 
carbides include extremely high resist 
ance to abrasion, erosion, and corrosion; 
lighter weight; a coefficient of thermal 
expansion the same as that of steels; and 
extreme resistance to oxidation even at 
high temperatures. It is completely nor 


THE STANDARD TUBE CO. magnetic 


Detroit 2 ¥* Michigan WINTER LUBRICATION 


Ordnance experts of the 3rd Infantry 


CARBON STEEL TUBING Welded Tubing Fabricated Parts 
Yr" O.D. to 542" O.D. “ Division in Korea have introduced a 


.028 to .260 woll em 5 ae completely equipped lubrication point for 
front-line wheeled vehicles, with heated 
indoor facilities providing Stateside “cus- 

STAINLESS STEEL TUBING tomer service.’ 
%" O.D. to 3” O.D Fifteen seconds after the division’s first 
028 to .095 wall winter lubrication point was opened re- 
cently, the first vehicle, a 2'4-ton am- 
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Sturdy, Lightweight, 
Streamlined, Practically 
Indestructible. Plated, 
Hardened steel nose. 

No handles. No springs. 

No levers. No triggers. 

No push-buttons. No packings. 
No leaks. Nothing to break, 
Clog or get out of adjustment. 
Has double the life of ordinary 
blow guns. 

FURNISHED IN STANDARD 
V4" and V2” 1.P.T. Valve Open — Actual Size, A-1 


Catalog No. A-1 (1% 1.P.T.). Individually boxed, Until blow gun is flexed, the entire 
1 dozen in carton. Weight 2/2 pounds per dozen. air line pressure is on the valve assembly, 
et a ag nt yee cae - forcing it against the valve seat and 
io. Ae -P.T.). individua x e - 

ati ahha eutahn 0% sounds ie sand forming a perfect seal. NO LEAKS. NO LOST 
List $2.50 each. Discount to industrial users. AIR. Simply flex to operate. Any desired 
amount of air can be obtained, from a gentle 

puff to a STRONG BLAST. 


SHUTS OFF INSTANTLY 


IMMEDIATE 


Soa -IECO.) HECKETHORN MFG. & SUPPLY CO. xox: 


Wire, phone 
or write 


*Reg. U.S. Pat. Off. 
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The ORS Roller Coaster 


Originally known as the Switch- 
back, the first Roller Coaster was 
built in Paris in 1816. The crude 
originals were soon discontinued 
because of numerous fatalities. 
However, in 1880 they were 
again introduced in Paris and 
the United States simultaneously 
—and have since been enjoyed 
by millions. 


JERVIS B. WEBB COMPANY 


was the EWRSIT to develop 


Horizontal Roller Curve Assemblies 


Typical Webb Horizantal Roller Curve Assembly 


The Webb Roller Curve is the most economical, serviceable and satisfactory unit 
for carrying an overhead conveyor chain around a horizontal curve. Chain and 
trolleys are held in the correct vertical position by ball bearing rollers which 
reduce both friction and wear to a minimum. Roller Curves are made in various 
radii and arcs for varying needs. Rollers are mounted between two segment bars. 


The Working Part Of A Roller Curve Is The Roller 


Rollers used in Webb Roller Curves are specially designed 
and built for the service. Available for two types of lubrica- 
tion . . . oil hole in cover and grease fitting in drilled 
center pin. In either case, the Roller Curve is assembled so 
as to make lubrication easy. The design of the Roller Curve 
is such that the rollers are readily replaceable without 
dismantling. 


CONVEYOR ENGINEERS *s < Ano MANUFACTURERS 


JERVIS B. ~~ WEBB ~> COMPANY 


8931 ALPINE AVE OFFICES 
DETROIT 4, MICH : c PRINCIPAL CITIES 


+ es a 


HAMILTON, ONT. 


LOS ANGELES 


FACTORIES IN DETROIT 


New Developments 





munition truck carrying snow-covered 
155-mm. howitzer rounds rolled onto the 
ground-level ramp. By the time the driver 
stepped down from his cab, heating facili- 
ties had melted the snow and ice from 
the vehicle. Ordnance specialists went to 
work quickly and efficiently, and twelve 
minutes later the lubricated truck was 
on its way. 


JET-SPEED PHOTOGRAPHY 


\ high-speed aérial camera, capable of 
taking remarkably detailed pictures at 
spéeds up to 3,000. miles an hour, was un- 
veiled recently by the Air Force. Mounted 
in a jet plane traveling about 500 miles an 
hour at an altitude of 1,000 feet the new 
camera took pictures so clear that railroad 
ties on train tracks were plainly visible in 
experimental photos. At 500 feet, but 
traveling at the same speed, the photo- 
graphs showed not only the spike heads in 
the ties but the grain of the wood as well 
On a plane moving at the same speed but 
only 60 feet up, it took pictures of a 
grounded bomber that showed each rivet 


on the plane 


CERAMIC COATINGS 


Ceramic coatings recently developed by 
the National Bureau of Standards are 
substantially increasing the service life 
of high-temperature alioys, particularly in 
the exhaust systems of aircraft. Most 
successful and widely used of these coat 
ings is NBS ceramic coating A-417, 
which has been in commercial production 
since early 1950. The coating is applied 
by spraying or dipping and is then fired 
for a few minutes at 1,850 degrees 
Fahrenheit 

Ceramic coatings are applied to heat 
resistant alloys for protection against 
such forms of deterioration as scaling and 
intergranular corrosion. Uncoated alloys 
suffer mostly from the chemical action of 
hot corrosive gases—particularly oxygen, 
lead bromide, sulphur compounds, and 
hydrocarbons. The erosive effect of the 
gases impinging on the alloys at high 
velocity seems also to be a factor in certain 
types of service 


NAVY TO TEST TURBOPROPS 


Navy plans to test Pratt & Whitney 
T34 turboprop engines in two R70-1 
Lockheed Super-Constellation transports 
were announced recently. The T34 Turbo 
Wasp is a gas-turbine engine that delivers 
power both to the propeller at the front 
and by jet thrust through a tail pipe. It 
is one of the most powerful turboprop 
engines in the United States. The engines 
are expected to provide the Navy Super- 
Constellations with a 35,000-pound pay 
load and a long-range cruising speed of 
394 miles an hour Continued on p. 786) 
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uy hlp. 


on all finishing problems 


7 Technical help on 
FINISHING METHODS 


Do you spray, dip, flow-coct or oll three? 
Sherwin-Williams’ wide background of ex- 
perience in all types of production finishing 
methods — including electrostatic, automatic 
ond hot spray——may help you solve produc- 
tion problems, whether defense or civilian. 


2 Specialized help on 
FINISHING MATERIALS 


Sherwin-Williams industrial Production Line 
Finishes include a complete line of primers, 
reducers and finish cocts for air drying and 
boking, for wood and metal, especially de- 
signed to meet civilian production-line re- 
quirements. 


3 Industry-wide experience 
on FINISHING DEVELOPMENTS 


Sherwin- Willioms’ brood experience in finishes 
and finishing systems for all types of products 
provides every industry the benefit of improve- 
ments in materials and techniques developed 
in other specialized fields. 





ual fib, worst 


Producing finishes that fit government specifications for defense 
products is only half the job. Unless they fit the practical needs of 
finishing line operation, too, they can impose undue restrictions on 


output, efficiency, or both, 

Sherwin-Williams experience, extending through both World 
Wars, together with technical service facilities extending from coast 
to coast, provides the broadest possible background for meeting both 
requirements in the production of specification finishes. 

If you have a problem of adapting or devoting any portion of your 
production to defense contracts involving the use of finishes, your 
Sherwin-Williams Industrial Finishes Specialist can offer you valu- 
able help. Call on him today, or write The Sherwin-Williams Co., 
General Industrial Division, Cleveland 1, Ohio. Industrial Zone 
Offices located in Philadelphia, Pa.; Newark, N. J.; Chicago, IIL; 
Cleveland, Ohio; Grand Rapids, Mich.; Atlanta, Ga.; Dallas, Tex.; 
and Oakland, Calif. 


SHERWIN-WILLIAMS 


INDUSTRIAL FINISHES 
for defense production ... for civilian production 





New Developments 





NYLON BODY ARMOR 
A newly developed type of body armor 
was shipped to Korea recently for battle- 
front tests. Some 1,400 of the Quarter- 
master Corp's latest personnel protection 
garment will be tested under fire. The 
new 8-pound jacket, made of laminated 
nylon covered with a waterproof shell, 
is claimed to be a substantial improve- 
ment over previously announced body 
armor. Whereas earlier types were made 
of several plates of protective material 
separated by areas of absolutely no pro- 
tection, this jacket is all one piece of 
flexible plating, which not only offers 
better protection but also affords greater 

maneuverability to the wearer 
Studies of penetration-resisting proper 
ties of the new body armor indicate that 
it may reduce battle casualties consider- 
ably. In experimental tests it has with 
stood a caliber .45 pistol bullet at point- 
C al | KS A blank range, stopped practically all frag- 
ments from a grenade bursting 3 feet 


The vacuum-operated transfer mechanism . 
away, and 75 per cent of the fragments 


on this linoleum press picks up the 


sheets and stacks them on a conveyor, Ball-Bearing Swivel Joints from a mortar burst at a distance of 10 


ready for the next operation. 
feet 


GAS-SYNTHESIS PLANT 
.. aouple- uty cuts costs A 25-day test ron of the new gas 
synthesis demonstration plant at Lou- 
isiana, Mo., has been completed suc- 
} cS i Swive i i is . . e 
The CHIK: AN Swivel Joints in this edie Ge Sane at Wee tun 
application not only provide a flexible 
vacuum line ...they make it possible to 
use the line itself as a lever arm to oper- 
ate the transfer plate. This means double program to adapt and improve a German 
duty which makes possible simplification technique for producing gasoline and 
of design which, in turn effects savings other liquid fuels from coal 
in manufacturing and operating costs. 
Wherever a flexible line can also be f 
. 7 , = or 
used as a mechanism, CHIKSAN Swivel 
Joints provide for precision movement 
with low torque, ample strength and Some 52 million cubic feet of synthesis 
maximum safety...under pressure or gas, requiring more than 700 tons of coke 
| with CHIK vacuum. Sizes from +8 through “+ and 450 tons of 95 per cent pure oxygen, 
oints for flex CHIKSAN Engineers will gladly coop- 
we Sever erate with you in selecting the correct 
Swivel Joints for your particular appli- 
cation. 


announced. The recent run proves the 
effectiveness of the Bureau's long-term 


Among the products produced to allow 
testing were motor-grade gasoline 


and Diesel oil, as well as synthesis gas 


were made and treated to yield the 
synthetic fuel products 


The gas-synthesis process, accordit 


_ the Bureau of Mines, is one of three 
&) “is major m*thods for producing synthetic 
d ‘ nel 


oil ot \ Bureau technologists are 
working. Other processes are coal hydro 
n and the processing of oil shak 
In the gas-synthesis process, the coal is 
first converted to synthesis gas, composed 
(a) Bosic Type Swivel Joints —for pressures from 125 of carbon monoxide and hydrogen, and 
psi. to 15,000 psi. (b) High Temperature Swivel Joints . b 
or temperatures to 500° F., working pressures to 700 this, in turn, is converted into oil by 
psi. (c) Rotating Joints for 150-ib. steam, brine, etc 
For hot ond cold rolls, tumblers, plotens, etc. (d) 
Sanitary Swivel Joints for food processing, fruit juices, 


dairies, etc. (e) Hydraulic Swivel Joints for pressures ~ ~ - 
2 ne viries, etc. | vel Joints tor pressures MOBILE RADIO STATION 
is ay 


passing it over an iron catalyst. 


quency of operation te 3,000 psi. For aircroft 
proximately 18 strokes equipment. (tf) Flexible Lines, designed and fabricated 
per minute through an 80° to meet specific requirements 


a Write for Cat. No. 51-C. Dept. 12-OR. 


A powerful radio broadcasting station 
on wheels, designed to carry America’s 
psychological-warfare message into enemy 
Representatives in Principal Cities territory, has been developed by the 
Army Signal Corps Engineering Labora- 


CHIKSAN COMPANY AND SUBSIDIARY COMPANIES : . “ 
NEWARK 2, N. J BREA, CALIFORNIA CHICAGO 28, ILL tories at Fort Monmouth, N. J. Housed 
CHIKSAN EXPORT COMPANY in a pair of 26-foot trailers and three 
BREA, CALIFORNIA © 155 WASHINGTON ST., NEWARK, N. J. 11-foot 


shelters » wl eg 
WELL EQUIPMENT MFG. CORP., HOUSTON 1, TEXAS ielters, the units may be car 


ried by truck and trailer on land, by 
BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES cargo planes aloft, and by ships at sea 


ORDNANCE 








TAKE YOUR PROBLEMS TO DsVILBISS 


DeVilbiss technical service and quality products—Spray Equip- 
ment, Exhaust Systems, Air Compressors and Hose—moay be of 
tremendous help to you in defense production as Well as in 
your regular production. It will pey you to call us in at the 
bidding or planning stage. 
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A DeVilbiss Exhaust System provides sofe, effec- 
tive fume removal from these multiple solvent tonks. 
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The Army's Walker Bulldog Tank gets its protective finish with DeVilbiss Spray Equipment 


Let us help you meet Government 


We'll take this “bug” off your 
back. We are constantly working 
with Government painting specifi- 
cations on jobs just like yours. 
Many firms have found our back- 
ground and experience most help- 
ful. You will, too! 


Proper painting methods and 
equipment may enable you to get 
defense orders you might other- 
wise not get, or may possibly be 
the difference between profit or 
loss on some of your operations 


DeVilbiss equipment is used for 
everything, from the spraying of 
protective coatings on the small- 
est precision parts, shells, and 
bombs, to the finishing oper- 
ations on locomotives, railroad 
cars, tanks, trucks, passenger cars. 


Our experience is yours for the 
asking, without charge or obliga- 
tion. Act now! Let us help you 
Contact our nearest branch office 
or write the factory. 


THE DEViLBISSs COMPANY 
Toledo, Ohio 


Windsor, Ontario * London, England 
Senta Clara, Calif. 


Branch Offices in Principal Cities 


FOR BETTER SERVICE, BUY 


DeViLBISS 
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FABRICATED 


Anneal, pickle, quench fur- 
nace basket. Articulated 
“Serpentine” grid, (pat. ap- 
plied for), removable work 
dividers. Wt. 70 Ibs., load 
330 ratio about 5 to }. 


MINIMIZE REJECTS 
CUT cosTs Pit type furnace basket for heat 


treating shell cases. Two layers of 
shells, mesh separator. Basket has 


IN ORDNANCE fs gid cee ice TP 
HEAT TREATING 
++ PICKLING 





Lock-crimp, woven wire shell case bas- 
ket, flat bottom, travels on rolls, either 
direction. Anneal and pickle. Wt. 54 
Ibs., load 340 Ibs., ratio 6/2 to 1 


A 


Monel pickling barrel 
for cupped steel parts 
Load 3500 Ibs. Low H.P 
standard speed motor 
drive thru bronze 
sprocket and chain 


id 


Monel pickling rack designed for 
2000 Ib. load in 8% Hz SO«4 at 
165° F. Wt. 500 lbs., ratio 4 to 1 


PEs I 


Offices im: PHILADELPIOA * CLEVELAND * DETROIT * HOUSTON * INDIANAPOLIS * CHICAGO * ST. LOUIS * LOS ANGELES * MINNEAPOLIS 


ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 
ae : 


for better work 
Easier Operation, Lower Cost 


New Developments 





On amphibious assaults, the units could 
be floated ashore after simple sealing 
preparations. Range of the station is 
several hundred miles. When needed, a 
portable transmitting antenna can be 
raised 500 feet into the air by balloons 
to allow the station to go on the air in 
a hurry. The station also can go on the 
air almost immediately from a captured 
town by using existing indigenous 
antenna equipment and other facilities. 


MARLIN SUBCONTRACTS 
Another illustration of the aircraft in- 
dustry’s coéperation in the defense mobi 
lization program to broaden the base 
and include more companies in defense 
production is shown in the accompanying 
drawing. Black portions of the picture 
show how extensively subcontractors and 
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Extent of subcontracting on the P5M-1. 


venders will participate in the building 
of the Martin P5M-1 Marlin—the Navy's 
latest antisubmarine warfare seaplane now 
being produced by the Glenn L. Martin 
Company for the U. S. Navy 

Components to be built for Martin by 
other companies under the spread-the- 
work plan include ailerons, bomb-bay 
doors, outer wings, wing tips, elevaters, 
stabilizers, fins, rudders, radomes, tail 
canopies, windshields, fuel cells, beaching 
gear flotation tanks, floats and struts, 
inner and outer flaps. Actually about 
twenty-five per cent of the Marlin (by 
weight) will be built by subcontractors, 
and currently all of the arrangements 
have been completed. 


COMPUTING AID 

A general-purpose master control panel 
built at the Naval Ordnance Laboratory, 
White Oak, Md., converts a regular IBM 
card-programmed calculator into the 
equivalent of a room-sized electronic 
brain. The 24 x 28-inch panel makes 
possible such operations as automatic 
generation of elementary trigonometric, 
hyperbolic, and exponential functions and 
their inverses to seven decimal points in 
one second, and the punching, printing, and 
storing of the answers within the com- 
puter Continued on p. 790) 
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Danly helps management solve 


today’s manpower problems 


With growing armed forces and new defense plants to be 
manned, competition for workers is growing keener every 
day. Labor shortages are a major problem. 


Danly can help you solve this problem with increased man- 
hour productivity. Danly presses are designed for simpler, 
safer operation, cut down operator training time and require 
less Maintenance attention. - 


Special features actually increase hourly production rates too 
For instance, accelerated slide motion in Danly Double 
Action Presses like the one shown here can increase pro- 
duction by as much as 20% without exceeding safe drawing 
speeds! Write for complete information or have a Danly en- 
gineer call to discuss your specific production requirements 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 


THESE PRESSES INCREASE 
MAN-HOUR PRODUCTIVITY BY 20%! 


The graph shown compares 
accelerated Danly Press si 

motion with ordinary slide motion 
on a time scole. Note how the 

Danly cycle (colored line) is 
completed in only four-fifths of 
the time ordinarily required 


IT COSTS LESS TO RUN A 
DANLY PRESS! 








TRANSFORMER MAKER FINDS 


Conttnuioud SPNINGS 


IN STUD APPLICATION 


Sptit-second welding of studs to distribution transformer housing. Note 
ease with which operator uses portable Nelweld gun to weld to plate. 


Continuous production savings in fabricating 
time, in materials used and in release of produc- 
tion equipment—describes the Nelweld advantages 
gained by a manufacturer of power transformers 
Nelweld methods and the light-weight, portable 
Nelweld gun enable workmen to install studs in any 
position on the work at a rate of 4 or 5 per minute. 
These same methods save time and materials by 
eliminating drilling and tapping procedures for 
threaded studs, and reinforcing of light gage cas- 
ings to obtain tapping depth. 

This results in reduced materials handling, lighter, 
stronger, and more weatherproof casings, plus the 
release of production manpower and equipment 
to other work 

Manufacturers everywhere are replacing time-con- 
suming procedures (and the resulting tie-up of 
drilling and tapping equipment) with modern, fast- 
production Nelweld methods. The same advantages 
can improve your production efficiency. 


Design Engineers: Write for the informo- 
tive G-ocg> booklet, ‘“‘How to Design for 
Nelwelding.’" Address Dept. 0-2 


DIVISION OF GREGORY INDUSTRIES, INC., LORAIN, 
790 


New Developments 





ATOMIC ENGINE CONTRACT 


A contract to work on the development 
of an atomic aircraft engine has been 
awarded Pratt & Whitney Aircraft, East 
Hartford, Conn., by the U.S. Air Force. 
United Aircraft Corporation, of which 
Pratt & Whitney Aircraft is the engine 
manufacturing division, was one of a 
group of firms that participated in the 
postwar studies of nuclear energy for 
propulsion of aircraft under sponsorship 
of the Air Force and the Atomic Energy 
Commission 


OIL JETS FOR MACHINES 


A new way of jet-oiling metal cutting 
that can quintuple metal machining pro- 
duction has been invented by R. J. S. 
Pigott, director of engineering research 
of the Gulf Research and Development 
Company in Pittsburgh. Squirting a fine 
jet of a specially developed cutting oil 
under a pressure of 400 pounds per square 
inch from below and directly upon the 
cutting point, the new method lubricates 
as it cuts. This allows the machinist to cut 
faster at the same time that the oil cools 
the metal and lengthens the life of the 
cutting tool 


HELICOPTER DEICER 
Development of the first successful 
deicing system for helicopter rotor blades 
was announced recently. Working under 
a Navy contract, Bell Aircraft Corpora- 
tion, Buffalo, N. Y., developed and proved 
the system under the extreme natural 
icing conditions on the summit of Mt. 
Washington, N. H. The deicing system 
is operated electrically and consists prin- 
cipally of rubber “boots” (wire embedded 
in neoprene) running the ent length 
of the main rotor blades and covering 


, about one-third of the surface. 


ALUMINUM FINISHES 

New hard coatings for aluminum 
where high resistance to abrasion is de- 
sired are being released to licensees by 
Aluminum Company of America. These 
coatings have special value where hard, 
long-wearing surfaces coupled with light 
weight are essential, as in surfaces sub- 
jected to abrasion or erosion. They have 
been used extensively in aircraft equip- 
ment and orthopedic appliances 

The new wear-resistant finishes are 


anodic oxide coatings which form an 
integral part of the metal they protect. 
Alcoa has also acquired the U. S. patent 
rights to the Martin hard coating for 
aluminum from the Glenn L. Martin 
Company, of Baltimore, Md. The MHC 
finish is similar to Alumilite coatings in 


hardness and structure 


FIGHTER RADAR 
A small automatic radar for fighter 
planes, credited with giving American 
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\, oe 4 a 
Hot juice for cold jets 


When the United States 


orce ne c 
One generator for any climate. many uses! 4ir-cooled—to Air Force needed a 


withstand —65° or +135°F. Portable—to wheel along ure-fire power package 
rows of waiting jets. Light and compact—to tuck in a B-36 for 10 stort iets blastien 
dependable starting anywhere in the world, That's the power ? nia a 
package developed by Lycoming and the United States Air Force. in any weather, 


If your need is power—or precision-machining, product they called on 
development or high-volume production—Lycomirg offers Lycoming for research 


unusually extensive facilities and well-rounded experience 





and precision 


Long famous for aircraft engines, particularly to the military, 
Lycoming also meets the most exacting requirements of production. 


America’s leading industries. 


Whatever your problem, look to Lycoming! 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES, PRECISION-AND- 
VOLUME-MACHINE PARTS, STEEL-PLATE FABRICATION, GRAY-IRON CASTINGS 


von se lvcom IN Be Te vanes 


WILLIAMSPORT, Pa 
STRATFORD, CONN, 
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AIRCRAFT BEARINGS 


Pressures, shocks and forces on vital control bearings 
have increased many times over World War II high 
performance aircraft. Yet, Shafer bearings adequately meet 


these new demands with no increase in size . . . 


in weight . . . with reserve strength to spare. 


no increase 


Proven for a third of a century, the basic ConCaVex roller 


bearing design ro unmatched shock and 
low friction an 


load capacity, 


integral self-alignment together with 


space-saving, weight-saving compactness—sound reasons 
why Shafer’s are today’s No. 1 choice for aircraft. 


Compare them. Test them. You'll see why the steadily 


growing trend is to “Shaferize’’ on every ty 
craft—from cargo ships to rocket fighters. 

Aircraft Bearing Catalog No. 50.8 
CORPORATION, 801 Burlington Ave., 


Downers Grove, Illinois 


ALA 


SINGLE ROW, DOUBLE 
ROW AND ROD END, 
SELF-ALIGNING, 
SHIELDED, AIRCRAFT 
ROLLER BEARINGS 


of airborne 


rite for 


AFER BEARING 


The best in 
Industrial 
Bearings, too! 


Ask for new Industrial 
Catalog No. 51. 








New Developments 





jet pilots a decided shooting edge over 
enemy planes in Korea, is the first radar 
ever to be produced on an assembly-line 
basis. It is being produced now at a rate 
greater than that of all types of radar 
during World War II. Conceived by 
scientists of the General Electric Com- 
pany shortly after the last war, the radar 
was sponsored by the U.S. Naval Bureau 
of Aéronautics and put into production. 
It has been jointly standardized by all air 
arms, and is now being installed in Air 
Force, Navy, and Marine Corps fighters 
throughout the world. The radar device 
eliminates guesswork on the part of the 
pilot. It feeds information into a com- 
puting gunsight, and if the pilot keeps his 
enemy on the cross hairs of this sight, he 
is assured a hit. 


NEW SKY COMPASS 
The development of a cross-polarized 
feature added to 





striped plate is a new 
the latest sky compass developed for the 
United States Air Force by Sperti 
Faraday Corporation. The sky compass 
is designed primarily for the use of air- 
flying in the Arctic regions. One 
of the essential components of this newly 


craft 


developed instrument is a sensitive means 
for detecting the direction of the sky’s 
It was found that by making 
14-inch-wide stripes 


polarization 
a polarized plate of 
with alternate direction of polarization a 
sharp contrast is possible and accurate 
can be obtained, 


polarization direction 


even with slight polarization 


ULTRAVIOLET STERILIZER 

An entirely automatic, electrically op- 
erated ultraviolet water sterilizer now 
solves the problem of supplying pure 
drinking water for farms, rural and subur- 
ban homes or hotels, factories, or wher- 
ever water must be obtained from a well, 
spring, or other unprotected source. The 
device requires no attention, uses no chem- 
icals, and adds no taste or odor to the 
water. Purification is done by powerful 
ultraviolet radiation. The sterilizer puri- 
fies water at the rate of 400 gallons an 
hour. 


LARGEST MACHINE 

The largest vertical boring and turning 
mill ever built in the United States was 
completed recently by Baldwin-Lima- 
Hamilton Corporation, Hamilton, Ohio. 
The new Niles machine has a maximum 
swing of 43 feet, 5 inches, with a table 33 
feet in diameter and a maximum height 
under tools of 12 feet, 2 inches. Total 
length over the operator's platforms at 
each end of the crossrail is 65 feet; total 
height over all is 25 feet; and the bed ex- 
tends 9 feet, 6% inches below the top of 
the table. The 1,250,000-pound machine is 
being shipped to Turin, Italy 
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are Penguin Pak choosers: 


Bag and Pouch Users are specifying 


Penguin Pak (Blue Stripe) because it more than meets 
requirements for fabricating, packing, inspection, and 
alleweather protection. Penguin Pak is thermal resin 
coated by the exclusive HPS “Loxol” Process. Complete 
protection is assured. Write for full information on the 
LOXOL process for protective wrapping. Be sure your 
next fabricating job has (Blue Stripe) Penguin Pak 
base stock. : 


TORS. 
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Specialists in Protective Barrier Materials 
5001 West Sixty-Sixth Street, Chicage 38, Illinois 
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FIRST 


to meet 
JAN-P-117 
Grade A 
Types | and 2 


classes a > bc 


Positive 


HEAT SEAL 


during 
fabricating 
and 


final closure 


‘Trouble-Free 


on high speed 
bag and pouch 
machinery 











The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
BuY! 


a 
SCINFLEX 


LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributicns to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It ahhemals maximum conditions 
of current and ‘voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 





* Moisture-Proof ¢ Radio Quiet « Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils « Fungus Resistant « Easy A bly and Di bly « 
Fewer Parts than any other C ctor « No additi | solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 
HONEY, NEW TORK aviation Compokation 


Export Sales: Bendix Internationa! Division, 72 Fifth Avenue, New York 11, N.Y. 
FACTORY BRANCH OFFICES. 118 E. Providencie Ave., Burbank, Calif. * Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan * Brouwer Bidg., 176 W. Wisconsin 
Avenve, Milwaukee, Wisconsin * 582 Market Street, San Francisco 4, Californie 











New Developments 





GREASELESS RIFLE PACK 

A new greaseless pack for rifles has been standardized by 
Army Ordnance and will soon replace the coatings of heavy 
grease preservative which have been used in the past 

Troops have long sweated over the 3-hour task of removing 
heavy protective grease from weapons issued to them. The new 
envelope container can be peeled off in a matter of seconds, leav- 
ing the rifle ready for immediate action. Machine guns and other 
small arms, as well as rifles, may be protected by the new pack. 

The new preservative pack consists of an outer layer of cotton 
scrim, a layer of plastic-coated aluminum foil, and an inner sheet 
of kraft paper coated with a special chemical. The chemical is a 
volatile compound known as VCI—volatile corrosion inhibitor. 
When the weapon has been heat-sealed in its almost air- and 
waterproof laminated bag, the VCI performs its unique function 
Its vapors permeate the pack and form an invisible film which 
protects every metal surface against corrosion. Even the inner- 
most parts of the gun are protected, including those which are 
inaccessible to the old viscous, rust-preventive compounds. 


WATERTIGHT SPARK PLUG 

A new type of spark plug designed for underwater operation 
in amphibious tanks, jeeps, and trucks is now in production. The 
spark plug is assembled with a special connector which makes the 
plug an integral part of a completely waterproof, radio-shielded 
A similar principle is being used in spark plugs 
designed for jet airplanes and other high-altitude military air- 


ignition system 
crait. 


AUTOMATIC PARACHUTE 

A. safer, lightweight, automatic-opening personnel parachute, 
virtually free of oscillation and incorporating very low opening 
shock, has been developed by the Air Research and Development 
Command's Wright Air Development Center, Dayton, Ohio. 

The entire assembly weighs only twenty-two pounds—more 
than twenty per cent less than present parachutes. The automatic- 
opening equipment can be preset to operate at a specified altitude 
and within a specified time. The parachute also can be opened 
manually 

The new harness is a simplified system of nylon straps inter- 
connected by snaps. It has only three adjustments compared with 
seven on standard harnesses now in use. It resembles and is put 
on like a vest 

Development of the new parachute began about eight months 
ago at the Wright Air Development Center, Wright-Patterson 
Air Force Base, to meet the more stringent requirements placed 
on personnel parachutes by faster aircraft flying at higher allti- 
tudes ° 

The parachute is twenty-eight feet in diameter and employs 
twelve conical-shaped guide surfaces extending down from the 
canopy. The guide surfaces both reduce oscillation and lower 
the opening shock by utilizing the additional air resistance which 
they create 

Two advantages are gained through lowering the opening shock 
in parachute jumping. Primarily, there is less possibility of injury 
to the jumper when the parachute opens; also, the parachute as- 
sembly does not have to withstand as high opening pressure so 
that a lightweight assembly can serve as well as a heavier as- 
sembly built for greater opening shock. 


ORDNANCE TELESCOPE 

A 16-inch reflecting telescope manufactured by the Army Ord- 
nance Corps’ Ballistic Research Laboratories at Aberdeen Prov- 
ing Ground now sits on top of 8,100-foot-high Mule Peak, forty 
miles from White Sands Proving Ground, N. Mex., where tech- 
nicians use a 35-mm. motion-picture camera to record rocket 
flights as high as one hundred miles above the earth. The telescope 
is mounted on a 90-mm. gun mount with electrical power drive to 
facilitate tracking high-speed missiles 


ORDNANCE 





tue / Acetogen offers 
= a better, cheaper, faster 


and complete STEEL FABRICATION SERVICE 
betin — 


because we employ the amazing Acetogen Process to 
flame-cut your steel. This is the process you’ve heard 
and read about—the new way of flame-cutting steel to 
+4" tolerance. Acetogen cut plates are precise. They 
have “feather” edges and a sufficiently low Brinell to 
allow machining. They are ready for welding without 
any further preparation. 


Ci 


because we tiame-cut—not grind—your work to exact 
tolerances. With the revolutionary Acetogen Process, it 
is no longer necessary to grind even the toughest bevel 
or radius! We save—and pass on to you—the cost 
of elaborate grinding machines and the men to 
operate them. 


ao 


because Acetogen-cutting is infinitely quicker than 
laborious grinding. In one department, with one plate 
positioning, with one operator, in one stroke—we make 
the finished cut to the required tolerance. After cutting, 











the plate is immediately ready for forming, assembly, 
or other operations. 


and complete — 


because the brand-new Acetogen plant at Chester, Pa. 
contains all the tools and equipment necessary to do any 
fabricating job—including flame-cutting, welding, form- 


ing, sub-assembling—on armor plate, low-carbon and 


high-alloy steels, as well as on all other types of metals. thy 

It is operated by men thoroughly experienced in siete. 
ge aise: ealwwerki ° 

ordnance and aircraft metal-working. ; 2°. 


A 
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Let us quote on your defense work... i 





\ 


Our organization has full security clearance to contract 
for defense work through the Department of the Army, 
Philadelphia Ordnance Division. Send us drawings, 
sketches, or blueprints for any fabricated work that 
you have, including the most difficult. We will promptly 
quote price- and time-schedules that will amaze you. 

5 s or Bisan : ° ‘ tolerances. Our flame-cutting achieves 
Get those drawings now and write today! Acetogen 

a R 329 C | Trust Bld the same exact tolerances—and we 
are am a oom 822 Commercial Trust Bldg., poss the savings in time and money on 

nvadelphia <, 1a. to the customer! 
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What do you think of these bevels ? 
They ore all found on one piece of 
armor plate that we are now fabricating 
in quantity. Other fabricators would 
have to grind these edges to required 


FABRICATORS, INC. 
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educe 
costs 2 ways... 


> he 


with Brown & Sharpe 
Cutters 


e More output 
between sharpenings 


Smaller replacement 
inventory 


You get both of these important, cost- 

reducing advantages in Brown & Sharpe Cutters. 
Precision-made to the highest standards of cutter design, 
Brown & Sharpe Cutters cut faster, more freely, and with 
less power. Their longer wearing qualities eliminate the 
need to maintain a large investment in replacement cutters. 
Brown & Sharpe Cutters are available in a complete 
range, from plain milling cutters to end mills. Write for 
catalog. Brown & Sharpe Mfg. Co., Providence 1, R.1., U.S.A. 


We urge buying through the Distributor 


BROWN & SHARPE " 
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THE IMPACT OF MILITARY 
PRODUCTION, 1952 


Assuming that we continue on our present course, what will 
be the impact of the military programs during the year ahead? 
There are several ways of measuring that impact. In terms of 
gross national product, the military effort in 1952 will take up 
about 18 per cent as compared with about 12 per cent in 195] 
In terms of total dollars, the military will spend in 1952 a little 
over $50 billion as compared with a little over $30 billion in 
1951. It was only $13 billion in 1950. 

Of total dollar expenditures, the portion going into military 
procurement of both hard and soft goods during calendar 1952 
will probably be close to $40 billion as compared with $20 billion 


in 1951 


Five Billion a Month 

Expressing it in another way, total military expenditures dur 
ing the month of December 1951, including pay, were a little 
over $3 billion and, a year later, in December 1952, expenditures 
will probably be at a level of about $5 billion per month with 
the peak of monthly expenditures still ahead in 1953. 

While military expenditures are an important measure of im- 
pact on the economy, it seems to me that an even more important 
measuring rod is the amount of materials, particularly metals, 
used for military production 

In the third calendar quarter of 1951 (July, August, and Sep- 
tember) the direct military take of carbon steel was about 
1,400,000 tons. In the last quarter of 1951 the direct military 
take was about 1,500,000 tons. In the first quarter of calendar 
1952 the take is about 2,000,000 tons and in the second quarter 
will be about 2,500,000 tons, or about 11 per cent of the total 
supply of carbon steel 

Present programs indicate that the military take will increase 
slightly in the third quarter of 1953, possibly to 2,400,000 tons, 
and should level off at about that amount if world conditions do 
not get worse 

In fairness, it should be made clear that the direct military 
take of steel and of other metals is not a full measure of the 
military impact because military end products include many so- 
called “B” products, such as nuts and bolts, nails, small motors, 
ball bearings, and the like. The civilian agencies estimate that 
for every ton of steel directly taken by the military a little over 
a third of a ton of steel would be needed in the form of “B” 
products 

This is admittedly a “guess” figure and is higher than World 
War II experience, but even if it is on the high side it would 
indicate that the total military take including “B” products dur- 
ing the second quarter of calendar 1952 will not exceed fifteen 
per cent of the total supply of carbon steel and, if present plans 
carry through, should not exceed twenty per cent during calendar 


1952. 


The Alloy Steel Picture 

In the case of alloy steel the impact of military programs is 
heavier. In the first quarter of calendar 1952 the direct military 
take is about twenty-three per cent of supply. Including the 
civilian agencies’ estimate for “B” products the total take is 
about 32 per cent of supply. In the second quarter of 1952 the 
the military take, including “B” products of alloy steel, is slightly 
higher and in the third quarter is expected to level off at about 
forty per cent of supply 

One reason for the high percentage of alloy steel needed by 
the military is the large amount required for jet aircraft engines 
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Today’s time-measured jobs call for modern 


; s equipment . . . they also put a higher 
Allis-Chalmers Presents premium than ever before on choosing the 
. right machine for each job. 


Allis-Chalmers tractors, motor graders and 
the FINEST LINE power units meet these requirements. They 

are designed and built to provide top-notch 
performance and outstanding service life. 

What's more, there is a complete line of 
Allied equipment to take full advantage 
of the power and versatility of A-C 
machines. Together, they make it possible 
to handle a wider variety of jobs faster, 


easier and at lower cost. 


A BIG CRAWLER TRACTORS like this are available with and 
without front-end shovels in four sizes—HD-20, HD.15, HD-9, and HD-5. 


A MOTOR GRADERS for road building and maintenance are 
available in five sizes ranging from 104.0 to 34.7 broke horsepower. 


A INDUSTRIAL WHEEL TRACTORS with a complete line of ver- 
satile matched attachments for general work in industry are also 


available. 


LLIS‘CHALMERS ee 
portable power in four sizes from 74.0 to 24.5 brake 
T 


RACTOR DIVISION . MILWAUKEE 1, U.S.A horsepower. 


March-April, 1952 





From the Record 


operate at much higher temperatures than did the 
gines of the last war and hence require much larger 


pistor 
The greatest users 


quantities high-temperature alloy steels 


of alloy steel other than aircraft are tank-automotive (the largest 


weapons, and ammunition 

Structural steel is in very short supply in the economy. The 
structural steel during the second quarter of 
Since 


need for 


1952 is about twenty per cent of estimated supply 


calendar é 


military 
part of this is for expansion of air bases and creation of 
much heavier and much faster air 


Nation, the 


our structural steel supply 


a major 
facilities for the 
ded tor the 


new air-base 
planes now desperately nec defense of our 


military need for about one-titth of 


does not seem to me to be exorbitant 
a serious problem, primarily because 
While the military take of coppet 


tonnagewise, than was anticipated 


Copper presents 


ff in copper imports 


fall-« 
not much higher 
hecomes a higher percentage of actual supply be 
The direct military take 


products is 
a year ago, it 


cause of lower-than-expected imports 
> 


products during the second quarter of calendar 1952 
Including “B 


per 
it twenty-three per cent of supply products, 
ints to about thirty-one per cent of supply 

ilitary take of copper products is expected to rise only 
slightly during the third quarter of 1952 and should level off at 
about that figure. The great bulk of the copper used by the 
military is for ammunition 
take of aluminum has the heaviest percentage 
Aircraft is, of course, the 


The two programs to 


Che military 


impact on the civilian economy 
user, with ammunition second 


account for about seventy per cent of military require 


heaviest 
gether 
ments 


In the first quarter of calendar 1952 the direct military take 
It rises moderately in the 


of aluminum is about 140,000 tons 


SA: 


Any driver is likely to be less than 
meticulous in his care of a vehicle he 
doesn't own. Many feel no com- 
punction about “railroading” your 
Drivers do most of their 
work away from supervision . . . 
abuses are hard to correct. 


Handy Governor will stop “railroad- 


vehicles. 


second quarter and is expected to level off at something under 
200,000 tons a quarter. Including “B” products, the current 
military take is running slightly above fifty per cent of available 
supply of aluminum products 

In the case of steel, we see 


To review briefly for a moment 
keeping 


ahead of us an increasing supply—almost, but not quite, 
pace with the increase in the direct military take 

In the case of copper, some modest improvement in supply can 
be expected, but the acute shortage will probably persist through 
out the year and into 1953 

In the case of aluminum, supply is increasing, but military de- 
mand will also continue rising until it levels off late in the year 
An easing in the civilian supply of aluminum is not anticipated 
until 1953 

In summary, as 
shortages of all three basic 


h is on. We 


to metals, the pinch can expect 


metals, steel, copper, and aluminum 
first half-year and probably for the 
not 


to continue for at least the 


Thereafter, if have 


first nine months world conditions 
worsened, there should begin a gradual easing 

The key factor in 1952, and even beyond, is the availability 
of materials, which will absolutely determine the range of civilian 
output and may, to some extent, control the military build-up. 
should all mind the implications of this 


I think we bear in 


situation 
America, long considered a “have” country, does not have, of 
itself, all that it needs today to keep strong and economically 
healthy. We are dependent on our imports of strategic materials, 
which come from almost every corner of the world. We can no 
longer even consider isolationism, if we wish to retain our na- 
We are vitally concerned with 
World stability is 
Vunitions 


tional leadership and strength 
what happens in remote areas of this earth 
very much our business.—J. D. Smatt, Chairman, 
Board, Department of Defense, before the Annual Forecasters’ 


Conference, Philadelphia, Pa 


ARE DRIVERS “RAILROADING” 
YOUR VEHICLES? 


Handy Governors Will Stop It 


costs, engine repairs, brake main- 
tenance and general maintenance 
are spectacular. Reduced accident 
and insurance costs are equally im- 
portant. 

Let us show you some figures on 
savings—and tell you how little it 
costs to get them. 


ing"—stop practices which run up 
costs and wear out vehicles before 


their time. 


The savings in tire, fuel, and lubricant 


KING-SEELEY CORPORATION 


ANN ARBOR, 
PLANTS AT ANN ARBOR, 


MICHIGAN 
SCIO, YPSILANTI 
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Partners again 


Just as they did in World War II*, Daystrom companies today 
are working with every branch of the armed services—on a 
wide variety of research and production assignments for 
America’s defense. Daystrom’s six subsidiaries now hold 
more than thirty different military contracts, ranging 

from finely calibrated radar tuners to multi-ton gunfire 
control systems. The partnership that worked 


so well before is playing its important part again. 


*During World War II our companies turned out 235 million dollars’ 


worth of military equipment for the Army, Navy and Air Force. 


DAYSTROM 


This ts DAYSTROM: Incorporated 


AMERICAN TYPE FOUNDERS, INC., 
Elizabeth, N. J. and Mount Vernon, N. Y. Elizabeth, N. J. 





DAYSTROM INSTRUMENT DIVISION, 
Plainfield, N. J. and Archbald, Pa. 


DAYSTROM LAMINATES, INC., 

Alma, N. C. 

DAYSTROM FURNITURE, 

Eastern Division, 

at Olean and Friendship, N. Y. 

DAYSTROM FURNITURE, 

Western Division, 

at Fullerton, Calif. 

DAYSTROM ELECTRIC CORPORATION, 
Poughkeepsie, N. Y. 


This advertisement is set in ATF type faces Rodon! Hook, Boden! Held, Bulmer, and Kernhard Modern Bold 
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Tips on Metal Bending 





PLANNING WORK 
FOR THE BENDING ROLL 


Pinch-Type 
Bender 
Work is firm- 
ly gripped be- 
tween station- 
ary and ad- 
justable rolls. 
Here a chan- 
nel section is 
being bent in- 
to a spiral. 


A Section Is Bent 


The diagram at left illustrates 
in principle how the metal above 
the neutral axis is compressed, 
and that below is stretched, as- 
suming the section to be uni- 
form and the bending force in a 
downward direction. The portion 
being stretched during bending 
is elongated and becomes thin- 
ner in proportion to the elonga- 
tion. The compressed portion in- 
creases in width since it is be- 
ing- shortened. 


NEUTRAL 
AxIS 


Compensate For Changes In Shape 
Also, when a section is stressed beyond its elastic limit, a degree of 
plasticity occurs within the metal at the point of greatest stress, and 
the shape undergoes modification. Compensation in design must be 
made to accommodate these changes in shape. 


Accuracy Plus Speed Reduces Cost 
Proper use of the Buffalo Bending Roll offers many possibilities in 
rapid production bending—circles, spirals, arcs and segments from 
angles, channels, tees, beams, flats and tubing, by use of the proper 
rolls. One pass is usually sufficient for diameter accuracy within 4", 
and a second pass brings much greater accuracy. 


SEND FOR YOUR COPY! 

For many helpful facts on metal bending and 
forming, in addition to those given above, send for 
your copy of this new metalworking handbook— 
80 pages, pocket size, wire-bound leatherette. Also 
contains engineering data on punching and shear- 
ing. “PUNCHING—-SHEARING—BENDING” 
Price $3.00 postpaid U. S. A. 


«4 


2 fil) ss" 
BUFFALO E COMPANY 


534 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


BENDING CUTTING 
SHEARING DRILLING PUNCHING 
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Douglas MacArthur. By Clark Lee and Richard Henschel. 
New York: Henry Holt & Company. 370 pp. 375 photo- 
graphs. $6. 


HEERE is a complete, though brief, biography of Douglas Mac- 
Arthur, the soldier-statesman and the man. The author covers 
MacArthur’s early career, his World War I service with the 
Rainbow Division, his tour as Chief of Staff, his rdéle in World 
War II, his success as Supreme Commander in Japan, and his 
relief and return home 

Clark Lee has written an admirably objective biography, un- 
colored though not unaffected by the political controversies that 
have raged about MacArthur. Regardless of the reader's politi- 
cal feelings, he will admit, after reading this book, MacArthur’s 
greatness as a soldier and administrator 

Clark Lee is a distimguished foreign correspondent and is the 
author of “They Call It Pacific” and “One Last Look.” He has 
covered MacArthur’s headquarters, traveled with the General, 
and known him well since Pearl Harbor 

Richard Henschel, who is responsible for the photographic 
section of the book, is now on duty in the Army Signal Corps 
Photographic Center. He served as a photo officer in Mac 
Arthur’s command in Australia, New Guinea, the Philippines, 


and Japan.—R. K. Sirn 


The Anatomy of Communism. By Andrew M. Scott. New 
York: Philosophical Library. 197 pp. $3. 


THis is not just another book on Communism, generating 
more heat than light, but rather a scholarly and dispassionate 
analysis of Marx’s theory of ideology and an objective and well- 
documented critique of the relation of Marxist and Marxist- 
Leninist theory to Communist practice 

The author asserts that almost all the important ideas in the 
Marxian system possess a kernel of truth. The basic trouble is 
not that they are wholly false but that they are only partly true 
Overlooking the limited nature of his very genuine insights, 
Marx pressed them beyond their proper limits and thus trans- 
into errors 


formed them Communism is not only the great 


illusion of our time; it is a whole fabric of illusions 


ORDNANCE 





rm eleleme ge), Mae) icil, (em a1.) 3} 


i 
be 
y 
8 


UNITED 


ENGINEERING’ AND FOUNDRY COMPANY 
PITTSBURGH, PENNSYLVANIA 
Plants at \ Pittsburgh * VonderGrift New Costle Subsidiaries \ 
/ Youngstown « Cantén 


Designers and Builders of Ferrous on 
~ Presses ond other Heavy Machinery 











AIRCRAFT ROCKETS and WHEELS, BRAKES, HUBS and DRUMS SHELLS and 
ENGINE PARTS OTHER PROJECTILES FOR ALL MILITARY VEHICLES SHELL CASINGS 


(Also Electric Brakes, Brake Power Equipment, Power Chambers and Valves for All Military Vehicles) 














Precision Electro-Mechanical Equipment 
... for All industries 





ATLAS OFFERS COMPLETE ENGINEERING, 
PRODUCTION AND ASSEMBLING FACILITIES 


Take an intricate electro-mechanical product in 
the pilot stage . . .“iron out the kinks” mass 
produce it... and assemble it with finest preci- 
sion. That's the service Atlas “Precisioneers”™ offer 
American Industry. Extra hands to speed the out- 
put of vitally needed products that must be sub- 
contracted. 

Atlas has an engineering and development staff 
capable of designing for mass production. Skilled 
craftsmen of the high speed machine tools, preci- 


sion grinders, gear cutters and stamping presses 


Experienced and exacting operators are on every 
assembly line to assure precision finished assem- 
blies. 

Atlas “Precisioneers” are master craftsmen of 
every step of the way in producing fine precision 
electro-mechanical assemblies — all services under 
one roof, under one responsibility, Whether you 
need a sub-contractor to mass produce assemblies 
for you or a source of supply for precision parts, 
Atlas offers you complete facilities. Speed your 
production — write for “Precisioneers For Industry.” 








METAL STAMPING COMPANY -{ *3;°s 


KENSINGTON AND CASTOR AVENUES ATLAS 


PHILADELPHIA 24, PENNA. ate 
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ONCE 
AGAIN 


the experience, skill and facilities of Burgess- 
Norton are at work in the production’ of parts vital 
to our rearmament program. 


In World. War II Burgess-Norton played a major 
part in the development and production of tank 
track links and blocks. 


Since that time our development engineers have 
been’constantly redesigning these track parts 
to keep pace with the many improvements 

and design changes in America’s tanks. Today 
we are again in production of new, improved 
tank links and blocks to meet the 

expanded requirements of the 

new tank program. 





Book Reviews 


There are numerous elements in the Marxist and Marxist- 
Leninist schemes that have as little resemblance to reality as the 
avowed myths of racial purity and primeval blood. Dr. Scott 
deals very ably with the following fictions 

The dogma that all processes in nature develop dialectically ; 
of the 


conflict is the 


the idea that there exist monolithic and hostile “classes” 
Marx; the that “class” 


the idea that a “classless society” must in 


sort described by idea 
asis of all history ; 
evitably develop out of the struggle of two of these classes; the 
idea _ that makes the 
Communist Party somehow devoted to the interests of the work- 
that the 
mp d'etat of October 1917 was the 
that the 


a mystical bond of “class-consciousness” 


ing people; the idea proletariat” has triumphed in 
Russia; the idea that the « 
“proletarian revolution” foretold by Marx; the idea 
workers and peasants rule the Soviet Union; the idea that all 
nations not ruled by the Communist Party are ruled by banks 
and “financial consortiums.” 

Lenin and Stalin, of course, never acknowledged these fictions 
for what they are. They have understood that a myth system 
cannot be adhered to with religious passion unless it is believed to 
be objectively true. As a consequence, they have insisted on the 
identity of their theoretical formulations with reality 

But mere insistence on this identity cannot compensate for its 
absence. One of the most outstanding features of the Marxian 
demonstrates, is the 


O'Con NOR 


Scott clearly 
Joun J 


system of thought, as Dr 


degree of its divergence from reality 
The Military Instructor. By Lieut. Col. E. E. Pickard. Harris- 
burg: The Military Service Publishing Company. 369 pp. 


~—T 


2.75. 
TH average person who has been engaged in industrial or 
military operations for a long time assumes that if he is given 
the job of teaching his specialized subject to others he will need 
teaching, and 


| place to do the some 


only some textbooks, a 
students 

At least that was what this reviewer thought until a few years 
ago. At that time he was suddenly told that he was to be as- 
signed as an instructor at one of the high-level Department of 
When he asked the Washington personnel as- 
signment people what kind of Ordnance subjects he would have 
to teach, he was told that he would probably not teach any Ord 


be almost the literal truth 


Defense schools 


nance matters. This turned out to 
After two years of this kind of teaching, this reviewer has 
at knowledge concerning the subject 


reached the conclusion th: 


which an instructor is teaching in a military school may be less 
important than knowledge of the methods of teaching 

Colonel Pickard’s book is just what this reviewer should have 
heen given when he was first assigned as an instructor. The book 


covers such subjects (in addition to others) as orientation to 
instructor training, the learning process, speech for instructors, 
techniques of instruction, conference techniques, and evaluation 
of instruction 

If any of the readers of this review should be given a job as 
an instructor at any time, he would do well to peruse a copy of 
this book if he 
front of students or among other instructors 


The book should be of special value to those who are faced 


wants to avoid some embarrassing situations in 


with the problem of organizing a local school to train personnel 
in a new speciality, either in industry or in military life. It should 
be of value to military organizations overseas which must start a 
school to teach men how to maintain such things as new com- 
plicated fire-control equipment 

The book should help make good teachers out of personnel 
who have had no previous teaching experience. It should also be 
of value to supervising or inspecting personnel who are required 
to determine whether or not a school is producing good results.— 
Puitip SCHWARTZ. 
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Bleachers supported by Koppe Poles. 


| ipa Fall, the high school in Yuma, Colorado, 
needed more seats for spectators— needed them 
in a hurry. Within a few days, the 90-foot bleachers 
shown here were built by the local Lions Club. 


No Foundations Required 
The pole-type method of construction, used in build- 
ing these bleachers, speeds up and simplifies the 
erection of many different kinds of structures, from 
newsprint warehouses to barns. No foundations are 
required . . . structures are carried by poles that go 
deeply enough into the ground to provide solid sup- 
port and strength. Costs can be cut almost in half, 





> 


BUILT 


QUICKLY... CHEAPLY 


WITH 
Pole-Type Construction 








a ee 


yet the completed structures can be just as perma- 
nent and practical as the more expensive, conven- 
tional type. 


Poles are Important 


With this kind of construction work, the quality of 
the poles is important. Koppers Poles are made from 
sound, strong wood. Pressure-treatment with creo- 
sote is deep and thorough, protecting poles against 
rot and termites. Koppers Poles give decades of good 
service, making them extremely economical. They 
require no painting and never rust and present a 
neat, attractive appearance. 


If you have a question about pole-type construction please write to 
Wood Preserving Division, Koppers Company, Inc., Pittsburgh 19, Pa. 


_ PRESSURE-TREATED WOOD 
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ETNA-STANDARD 


DESIGNERS, 
ENGINEERS 


Seamless Tube Mills 
Piercing Mills 
Plug Mills 
Reelers 
Sizing Mills 
Reducing Mills 
Continuous Butt Weld Pipe Mills 


Continuous Seamless Tube 
Rolling Mills 


Levellers 
Shears 
Slitters 

Tension Reels 

Upcoilers 

Pilers 


AND 
MANUFACTURERS 


Side Trimmers 
Stretcher Levellers 
Pay-off Reels 
Down Coilers 
Coil Breakers 
Side Trimming Lines 

: Slitting Lines 
& Ye 
Woop cw: 


Scrubbing and Drying Lines 
Continuous Strip Galvanizing Lines 
Sheet Galvanizing Lines 
Continuous Strip Long Terne Lines 
Continuous Electrolytic Tinning Lines 
Hot Dip Tinning Equipment 
Cutting-off Machines 


Continuous Pipe Galvanizing 
Equipment 


Mill Tables 
OF Cooling Beds 


ORDNANCE es — 
MATERIEL 


Hydraulic Squeeze Pointers 
Wire Pointers 
Bending Machines 
Wire Drawing Machines 
Rolling Mill Rolls 
Rubber Mill Machinery 


The Aetna-Standard 
Engineering Company 
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Book Reviews 
Maj. Frank O. 
S. Government Prinung Ot 


The Assault on Peleliu. By Hough, 
U.S.M.C.R. Washington: | 
hice. 183 pp. $2.50. 

cep) LELIU” is the seventh in a series of excellent operation 

by the Historical Divi- 

historical 


monographs, fully documented, prepared 
Marine 


though it is, this book is exceptionally interesting in its presen- 


sion, Headquarters, | S Corps. Factually 
tation 

Peleliu has been described as one of the least understood op 
erations of World War II, yet one of the most vicious and stub 
The objective was neutralization of 
Palaus group and tl 
Following in the wake of such dramatic landing opera- 
Peleliu did not 


ornly contested strategic 


the entire e securing of the Philippine ap- 
proaches 
Tarawa ( Betio) 


tions as that of Guadalcanal and 


achieve the public recognition it deserved 

By the time the Marine Corps attacked the Japanese on this 
island, the enemy had learned the many lessons of the Solomons, 
Gilberts, Marshalls, and Marianas and applied these lessons in 
telligently. They made no suicidal frontal assaults to hasten the 
decision. They carefully concealed their plans and dispositions 
They nursed the last ounce of resistance from their inferior 
strength, upon the 
Marines. Peleliu in turn set the pattern for operations to come— 
Lwo Jima and Okinawa 


The major lessons of Peleliu, as thoroughly described in this 


thereby imposing the maximum penalty 


book, included the unequivocal demonstration of the value of sea 
power and naval aviation in effecting manpower economy. The 
forces defending the Palaus were numerically superior to the 
attacking Marines. But the Navy denied the Japanese the sea 
Janes needed to bring in substantial reénforcements, and effective 
control of an entire island group was obtained with only a frac- 
tion of the assault troops which would have been required had 
command of the sea been less absolute 

The operation was a costly one, indeed. The Marines suffered 
As the book 


6,526 casualties, of whom 1,252 are listed as dead 
concludes 


M.M 


“Victory over dug-in Japanese never did come cheap 


JoHNSON, JR 


Elias E. Ries, Inventor. By Estelle H. Ries. New York: Philo- 
sophical Library. 369 pp. $4.75 


Tuis is the life story of a 


a world of foresight and genius 


pioneer in electrical development 
who was endowed with The 
author is his daughter, who writes entertainingly, making this 
biography a living story which is almost fictional in its interest- 
holding quality 

It is almost paradoxical that an inventor as prolific in his ac- 
complishments as Elias Ries, and who allegedly had prior con 


ception of so many universally used devices, should be relatively 


unknown and unsung 


After a lifetime of inventing, with its many financial and legal 


entanglements, he was finally successful in obtaining favorable 


his patent rights. But, as is often the case, 


his basic ideas had been improved 


court decisions as to 
upon or the requirements for 


their use had vanished. A greedy financial partner sold him out, 


so that in the end he realized a mere pittance from his inventions 


He is credited with the invention of practical methods of elec 
tric welding and riveting, of recording sound on film, of safety 


controls on elevators and railroads, and a host of other develop- 


ments.—THomas K. VINCE) 
Helicopter Analysis. By Alexander A. Nikolsky. New York: 


John Wiley & Sons, Inc. 321 pp. $7.5 


Tu role of helicopters in modern aviation, both commercial 


and military, is assuming increasing importance. For that reason 
considerable research and development activity is currently aimed 


at a continuous improvement of helicopter performance 


control, and stability, this 
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Covering helicopter aéfodynamics 











FASTER 


ACCOUNTING 


FOR INDUSTRY 


NM 


.- With | IBM Electronic Business Machines 


Semmes 


IBM Electronic Business Machines simplify 
the tremendous accounting job of industry. 

Electronic tubes enable these machines to 
process huge quantities of accounting and statistical 
data at unprecedented speeds—and with uncanny 
accuracy. Results range from the performance of 
day-to-day accounting to the solution of the most 
complex computing problems. . . on an up-to-the- 
minute basis. 

With the flexibility and speed of these ma- 
chines at its command, industrial management 
has at its fingertips information about every phase 
of operations. 


INTERNATIONAL BUSINESS MACHINES 
590 Madison Avenue, New York 22, New York 
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Book Reviews 


book represents a very timely contribution 
to study and practice in this field. In it 
the author combines his own analysis of 
basic helicopter problems with an inter 
pretation of the previous work of others 
Ihe former is especially significant in that 
it represents the author's original ap 
proaches to the solution of many current 
problems 

the complex geometry of 
Professor 


Justified by 
the helicopter rotor 
Nikolsky has been 
equally complex equations which require 
high order of 


system, 
obliged to employ 
the reader to possess a 
competence to understand 
This is not a book for 
It is, rather, a detailed 


mathematical 
certain concepts. 
general reading 
and valuable text 
The author’s technical background in 
cludes thirteen years in practical helicopter 
design and stress analysis and several 
years as a professor in the Department of 
Princeton 


Aéronautical Engineering at 


University. This exceptionally complete 
treatment of helicopter theory and prob- 
lems well reflects both his practical and 
Pau. A. SIMMONS, 


Wright Air 


teaching experience 
f, Rotary Wing Branch, 


pment Center. 


The United States and Turkey and 
Iran. By Lewis V. Thomas and Rich 
ard N. Frye. Cambridge: Harvard 
University Press. 291 pp. $4.25. 


THis is the tenth of the series of books 
on U.S.-foreign nation relations which is- 
sue from the Foreign Policy Association 
They are edited by Sumner Welles and 
are published under the “imprimatur” of 
Harvard. The present book appears to 
present far more of an objective picture 
of the foreign nations than do some of 
the preceding volumes and to deal cor- 
respondingly less with their rescue and 
wet-nursing by the United States. 

Mr. Thomas is quite factual in his de- 
scription of Turkey, and balances well her 
strengths and 
and her limitations. That she is one of the 


weaknesses, her promise 


anchors against Soviet socialism’s spread 
is most apparent as is the hope raised by 
her sturdy independence and the hatred of 
every Turk for all things Russian. 

\ summary of Turkish history and a 
full account of the rise of modern Turkey 
under Kemal Attaturk and Ismet Inonu 
does much to enable the American reader 
to understand this little-known land and 
its pec yple 

Mr. Frye, also, has done well in pre- 
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MILITARY PACKAGING 


IN POLYETHYLENE 


OR 


BARRIER MATERIALS 


ores Red 
TAKE ADVANTAGE OF . 
experienced 
package 
engineering 
versatile 
production 
facilities 


Packages 


to meet 
greaseproof and waterproof requirements of 
MIL-JAN-AN 
pouches, sheets. Plain or printed. Any length, 


Flexible’s package engineers are at your serv- 
ice without charge. We are specialists in flexi- 
ble packaging—anything from lubricants to 
mattresses to engine parts. 


moisture-vapor-proof, 


specifications. Bags, tubes, 


any shape, 3” to 54” wide. 


a dependable 
source 
of supply 


Industries throughout the country have come 
to rely on Flexible’s double pledge: No devia- 
tion from top standards of materials and fabri- 
cation—and—delivery deadlines faithfully met. 


for samples and prices—promptly—phone, wire or write 


6 Sichage Co. 


2642 S. Shields Ave. 


Chicago 16, Ill. 


DAnube 6-6262 


33 W. 42nd St., New York 18, N. Y. Route 1—Box 393, Scottsdale, Arizona 
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senting a comprehensible picture of Iran 
—a land that is but fable and conjecture 
to virtually all Americans. The current 
oil disputes with Britain have engendered 
much interest in this realm of the Shah, 
and the feeling that here is no sturdy and 
uncompromising opponent of the Reds is 
surely not dissipated. It is devoutly to be 
hoped that the United States will never 
have to depend too strongly (or at all) 
on the Iran of today. May the knowledge 
of such lands keep America from such 
misadventures as the “bottomless pit” of 
Korea!—F. W. Foster GLeAson. 
Military Science Today. By Col. Donald 
Portway. London: Oxford University 
Press. 175 pp. $2. 
THE third edition of one of the Pageant 
of Progress series covering the field of 
science and mechanical progress, this is an 
interesting, nontechnical treatise describ- 
ing the military field as we see it today. 
The subject of mechanization and its 
problems is well covered, and the added 
chapters on radar and the atom bomb are 
factual and furnish information upon 
which discussion periods may be based 
The author’s quotes are excellent, in 
particular that of Faraday when 
asked what was the use of his newly pro- 
duced dynamo, answered, “What is the 
use of a new born baby?” It is an effective 
about new 
in one’s 


who, 


today to 
weapons. A nice book to 
military library —T. K. Vincent. 


response queries 


have 


Woodchucks and Woodchuck Rifles. 
By C. S. Landis. New York: Green- 
berg Publishers. 401 pp. $6. 

AMERICAN 


among 


Canadian hunters 


hundreds of 


and 
number their ranks 
thousands of “woodchuck snipers,” and to 


many additional hunters this little beast 


furnishes sport and practice during the 


long-closed seasons on regular game. 
That this is a sport that calls for the best 
stalking, shooting, and equipment that a 
sportsman can put into it is easily dis- 
covered on the first try 

Very much has been written on the 
subject, but hitherto it has been widely 
scattered in periodical articles or in short 
sections of books on hunting and shoot- 
ing. Mr. Landis has written a practical 
and complete work on nothing but ‘chucks 
and the tools with which to bag them. 
Many years of hunting by the author and 
thousands of 


boiled 


his companions—netting 


woodchucks—have been down to 
a workable compendium 
On the habits of the animal, Mr 


quotes extensively from “The Field Book 


Landis 


of North American Mammals,” supple- 
mented by his own and others’ observa- 
tions in the field. The greater part of the 
work, however, is given to the discussion 
of rifles, cartridges, and sights which will 
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"EAGER BEAVER... 


5 tough tons up a 60% grade 
is all in a day's work for 

REO with Gold Comet Engine 
...most powerful power plant 


for its size ever designed! 


REO MOTORS, INC., LANSING 20, MICHIGAN 
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reach small targets at long ranges with 
sufficient punch to stop the tough little 
ALUMINUM = 

Not only are virtually all standard guns 

and loads covered but many experimental 

combinations as well. The volume is re- 

E x 7 R | S I & N S plete with exact details on these, and is 
nicely illustrated by many photographs 

\ll lovers of firearm experimentation or 


hunting will enjoy Mr. Landis’ work, 
while to the serious ‘chuck gunner, it is 


fast deliveries men's me Fo 


on A, B,C and E Allotments Microbial Decomposition of Cellulose. 

By Ralph G. H. Siu. New York: 

Any shape that can be contained in a 6 inch circle. Any length Reinhold Publishing Corporation. 
up to 40 feet. Send drawings, specifications and data. 470 pp. $10. 

THIS book discusses both the mecha 


Fabrication facilities available! nism of cellulose destruction by fungus 


attack and the means which are available 


We are equipped for aluminum fabrica- to prevent it. The subject matter is skill- 
fully presented so that it can be followed 





tion from extrusion to finished product. 
rapidly by readers who have previous ele- 
Address Gegt. O-—MeraAge. mentary college training in chemistry 
MICHAEL FLYNN MANUFACTURING COMPANY Training in biology or bacteriology is not 
essential. Ir spite of this, the presentation 
700 East Godfrey Ave., Philadelphia 24, Pa. is complete and is not superficial in any 
Telephone Fidelity 2-5500 way 
The book covers chemistry, bacteri- 
ology, and biochemistry as applied to cel- 
lulose and its destruction by fungi. The 


chemistry of cellulose is explained. The 


/ characteristic nutritional requirements and 
d h t environmental necessities of fungi are cov- 
oes what no ered. Finally, the results of fungus attack 


A on cellulose are discussed. These include 

other tool can do! } loss of strength, loss of weight, staining, 
| and discoloration 

The final chapters are devoted to the 


methods of testing for fungus attack on 
cellulose materials and to the methods of 
preventing attack. Preventive measures in- 
clude toxic inhibitors, chemical modifica- 
tion of the cellulose, and the use of physi- 
cal barriers —J. M. Spm-man, plastic re- 
search staff, Picatinny Arsenal, Dover, 


N. J 


The New Military and Naval Dic- 
AT LAST! AN OPEN-END RATCHET tionary. Edited by Frank Gaynor. ; 
WRENCH — The world’s first true | New York: The Philosophical Li- 
universal wrench. A patented de- brary. 290 pp. $6. 
sign for connections on tubing, : 
= picins. conduit, studs, etc. - THE publishers call this book “the first 
ixty-four socket sizes from % comprehens and definite ‘gloss . 
Sat Weider aes oma. stented ade prehensive an efinite ‘glossary cov 
ing arc yet—5° to 7%°. TAC will for industry 
also do every job any ordinary 
“ratchet wrench will do: one TAC in any way a “first,” this reviewer believes 
» — yon ~ of that a simple encyclopedia of military 
-purpose ' 
gle-purp and tools. terms would be timely, and might well 


merit a “first” claim if it were well pre- 


ering all branches of the armed forces.” 
While not conceding that this volume is 


pared and really comprehensive 
AC is the veginnered wedemer’ But this new book does not indicate 
TUBING APPLIANCE CO. studious preparation. The claim for a con- 


7112 South Victoria » 10321 Anza Ave. + Los Angeles, Cai’ tent of “over 7,000 terms” is deceptive 
since that number counts endless cross 
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STEEL PRODUCTS__ 


the Source 
for Gears and Geared Units 


Want production of a single gear? A complete geared unit? The Steel 
Products Engineering Company can do the complete job, under one 
roof, We have our own engineering staff for design, test and develop- 
ment work, in addition to tool design, manufacture and approved quality 
control, Our facilities include complete up to date machining equip- 
ment, plus plating, heat treating. and welding. If you want precision 


contract manufacturing in a “package” make Steel Products your source 


ENGINEERS AND MANUFACTURERS + SPRINGFIELD, OHIO 
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references such as “Field bag—See Mu- 
yo Soupces sette bag.” It also counts a tiresome listing 
7) A, - of abbreviations such as “DA—The abbre- 
I, but it appears to this reviewer as too 
Se urels q - ppt oe een pores tut slapstick and sophomoric to warrant seri- 
« 


ous attention from those who seek real 
librr “4 : “ military information. The idea is good, 
ormat Coudorus, “aa push ° but the book needs more meat and less 
’ $ . ° padding —Georce S. Brapy. 

/ reale Suppliers, [rtsiethe, An oe 
° The Soviet Military Organization. Fort 
: ~ A , yA, 4 Z Tie Slocum, N.Y.: Armed Forces Intor- 

Je of a 24 é. Y mation School. 64 pp. $0.50. 
. 

Su ows Al: a tS ona Zz i Lh é, Tuis booklet consists of a series of ar- 
/ 7 ¢ auisyp 4 ticles that originally appeared in Army 
Information Digest from October 1950 


— All Can happen through March 1951. While it has been in 


viation for dental apprentice.” 
The book is not without some merit, 





print for some time, it is of especial value 

Q ° ° today when the Russian military machine 

. 9 porte, Maw Cwe Atarty is more and more becoming a factor in 
our own national security. 


° ad TI 4 . . 

Y 7 VA Dart by 1 seven articles or chapters treat of: 

Sea ¢ Can As inure u tg a general picture of Russian military cam- 
r = , v paigns from the seventeenth century up to 

ch Al verves eu aluosk Any Wt a lher 1921; the rise of the Soviet Army; the 


Soviet soldier and his leaders; Russian 








A . ° military service and training; mobility of 

Over Abasive ( Ore M0111 Aud Abasive the Soviet soldier; partisan warfare; and 
” — . the structure of the high command 

fr Ch UZ. ' v/} i Objective and factual, this little book- 

Af) Ers Aud a s, Are Inahe mM Crink, let gives an excellent picture of the Red 


et 








military forces and what may be expected 


wwe than over ney hl Arveteriay Hhirtnues, Me of them in the future—R. E. Lewis. 
atl of hew Fis gland, jeosd of Neu York Lak, Mobilizing Resources for War. By 


Tibor Scitovsky, Edward Shaw, and 


° ° Lorie Tarshis. New York: McGraw- 
“LA S aud (oun iy braue. Hill Book Company. 284 pp. $4.50. 
“4 
’ Turi E Stanford University professors 
Jk , Oner CmLs 2 Halaral Sorurses of in this book consider the problems of an 
—_—_ Lf 


economic mobilization to meet the present 


[ "A Rese 4 ofa f pordoasticel Astas. and prospective threat to our national se- 





curity. They question the wisdom of using 


now the controls of World War II. They 


Si 3 at Cuter \ Lotus Sagaply Yorn believe a new and more effective approach 


must be devised to solve the far greater 


,) =~ You UYhe Lesad 4 —s that face us in the years to 


Whether their recommendations are the 


, 
fred th hud Aur Servace; best available is debatable, but the country 


can benetit enormously from their caretul 


thw analysis of the tensions of economic mo- 
4 
. 4 


bilization and of the results of employing 


° the two traditional systems of controls. 
e on : 
are Au rea ry ‘eA (ittb Aused 2 These are the methods of direct controls 
’ to hold down inflationary pressures or the 
if ne, Stud ‘o> fre Card. use of the pay-as-you-go formula 
The objections to these two systems un- 
der existing conditions are stated with 
CLOVER MFG. CO., NORWALK, CONN. convincing statistical support. Since in- 
Since 1903 creasing taxation beyond certain limits 
Manufacturers of Clover Lapping and Grinding Compounds will destroy incentive, the authors propose 


and a full line of Abrasive Papers and Cloths. a new solution. The enormous excess of 


consumer income after taxes over the 
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Prepared! 


...for any 
emergency I 


This U. S. Air Force crash fire truck is fully prepared to 
move quickly and efficiently the minute an emergency 
occurs! So, too, is Timken-Detroit! 


For over 35 years a major portion of Timken-Detroit's Designed by American-LaFrance-F oamite Corporation 

P - in conjunction with the U. §. Air Force especially to 
engineering and research program has been devoted to fight gasoline fire and service aircraft crashes, this 
planning, building and testing new and improved military rugged truck is now being built by American-LaFrance 
Corporation. It is equipped with Timken-Detroit Axles 


vehicles. Many outstanding Timken-Detroit achievements and Brakes. Similar models will be built by other 
have resulted from this program. One of the more impor- truck manufacturers. 

tant of these is the fact that parts standardization and ae 
interchangeability within each truck class have been 

carried to the highest degree yet achieved. 


The crash fire truck pictured above is a good example of the 
various Timken-Detroit-equipped military motor vehicles 
that are now serving our armed forces at home and abroad 
— thanks, in a large part, to Timken-Detroit’s endless 
preparedness program. A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 


Lace a a, 


TRADE MARK REGISTERED 
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Here's another example of the meticulous 
care Cannon Electric uses in building con- 
nectors Yor highly specialized, tough jobs. 
This AN-"M” type connector is moisture- 
proof, vibration-proof and pressurized. Ra- 
dio shielding is provided and every threaded 
part is drilled for safety wiring 











No corners are cut— nothing is over- 
looked to assure you outstanding perform- 
ance. This connector is designed for aircraft 
use but there are more than 18,000 different 
Cannon Plugs made with the same care to 
serve the exacting needs of many industries 










If you are looking for real value, regardless 
of the field you work in, your best ber is 
Cannon 








Engineering bulletins describing each 
of the many basic types of connectors are 
available. We will gladly send you any of 
these if you will simplyadescribe your con- 
nector requirements. 











Molded Polychloreprene inserts 75- 
80 shore hardness provide pressure- 
proofing of both pin and socket con- 
tacts. Have high dielectric strength 
under wide range of temperatures 
and at extreme altitudes. Mated fit 
tings will not show more than 10 
microamperes dielectric leakage and 
will not arc when subjected to 7500v 
dc at room temperature 

























Pin Contacts machined from solid 
brass, silver-plated. Solder cup hand 
uunned 







Machined ball-in-cone joints provide 
radio shielding and improve vibra 
won resistance 






Socket contacts machined from solid 
copper alloy with new Cannon de 
sign, silver-plated 







Matching serrations in end bell and 
shell make practical wrench-tighten 
ing from one side of the installation 
without putting strain on contacts or 
wires 









Polychloreprene grommets make 
moisture-proof seal over soldered con- 
nections 








Concentric rubber bushings under 
pressure of cable clamp provide 
snug, m ture-proof wire entry 
Eliminate usual strain on outer wires 


Provision is made for grounding lug 


CANNON 
ELECTRIC 


Since 1915 




























Cannon Electric Company 
Los Angeles 31, California 
Direct inquiries to Dept. C-133 


Cannon Electric Company 
Los Angeles 31, Calif, 
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value of available consumer goods could 
be controlled, in the view of these authors, 
by limiting expenditure 

[his is necessarily an oversimplification 
of the thesis of the book, which is notable 
for its analysis of taxation, prices, con- 
sumer spending, defense spending, etc., 
under stress of war or preparation for 
ARMSTRONG 


war.—DonaLp 








Fundamentals of Supervision. By Charles 
F. Harad. Delmar Publishers, Inc. 215 


pp. $3. 





M ANY books have been written on pro- 
grams for the development ot supervisors 


and improvement in the quality of super 
vision. The ingredients in these programs 
are very similar—the treatment often 
varies. The authors of this book and its 
accompanying Conference Leader’s Guide 


as they state, made a careful survey 


of the basic needs of supervisory per- 
sonnel. These needs, discussed in the 
twenty-eight units which comprise the 
basic book, cover those aspects of the su 
pervisor’s job which are important at all 
levels of supervision 

Unfortunately, neither the book nor the 
guide stresses the importance of the one 
key necessary to make a success of this or 


anv other program based on the conference 


technique ; namely, the conference leader 
It is not enough to place a book in the 
supervisor's hands nor a “teaching” guide 
in a leader's hands. A section in the guide 
on how to conduct conference sessions and 
the ialities of a good conference leader 
would be of inestimable value to manage 
ment in selecting conference leaders and 


to the selected conference leaders in mak 
ing a success of the program.—R. E 


Peters, Office, Chie f Ordnance, Wash 


Hold Back the Night. By Pat Frank. 
New York: J. B. Lippincott Com 
pany. 210 pp. $3. 


WOLD BACK THE NIGHT” tells a 





} 





story 1 one t the many tantastic tacets 
f operations in Korea. It reflects the 
heartbreaking demands placed upon a 
compat commander in the face of the 
almost impossible pl il and mental ob 
stacles et untered bw his men. Although 
ctional, many veterans of the first ca 
tastrophic Korean winter will discern sit 
tat s and experiences which might well 
have been gleaned from their own opera 
tional reports. The withdrawal of the 
Marines from the Reservoir and the 
Hungnam heachhead evacuation are re 
luced to the very personal problems of a 
small combat unit and its leader. These 

ems iten demanded superhuman 


ualities of leadership and forged the steel 


1 the character of the men in the crucible 





of ground combat.—PHitie SCHWART 
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AMERICAN ORDNANCE ASSOCIATION 
Book of the Month for MARCH 


EISENHOWER 


The Man and the Symbol 
BY JOHN GUNTHER 


John Gunther, the man who has examined almost 

everything else in the world, now turns to Eisen 

hower. In this brief book Gunther takes up 

briefly, but with rare perception, Eisenhower's 

background, his career, his assignment with 
NATO, and the characteristics of the man himself. He also examines his qualifications 
for the Presidency of the United States in terms of both character and experience. Here 
sa book every citizen should make it his business to read. Retail, $2.50. 


To Members, $2.25 


Douglas MacArthur The Letters of 
BY CLARK LEE AND RICHARD HENSCHEL Private Wheeler 


Here, in text and pictures, is the fascinating story of 

Douglas MacArthur's life—not only the broad facts, EDITED BY B. H. LIDDELL HART 

but also the many sidelights. Clark Lee, distinguished 

foreign correspondent, realistically appraises Mac Here are the letters, frank, amusing, often ironic, of 
Arthur's turbulent career from boyhood to his final a private in Wellington’s army. They cover the years 
relief from command, and includes many controversial from 1809 to 1828 and the ill-fated Walcheren Ex 
points of World War II. Also included in the book is pedition, the Peninsular Campaign and the Battle of 
a section of more than 375 photographs, edited by Waterloo. These letters, annotated by Capt. Liddell 


? » » do ¢ 
Richard Henschel. Retail, $6.00. Hart, provide a magnificent commentary on the war 


Te Members, $5.40 fare ot another day. Retail, $3.75. 
To Members, $3.37. 





Lieutenant Hornblower 


: ORDNANCE BOOK SERVICE 
BY C. S. FORESTER : 705 Mills Building, Washington 6, D.C. 


With the publication of “Lieutenant Hornblower,” | Gentlemen: 
the career of C. S. Forester’s fabulous sailor is com : Please send me, postpaid, the following books:* 
plete in five chronological volumes: : 
Retail To Members 
Mr. Midshipman Hornblower $3.00 $2.70 
Lieutenant Hornblower : 15 
Captain Horatio Hornblower .60 
Commodore Hornblower 25 Address 


Lord Hornblower 2.70 ay? 
City, Zone, State. . 


*! certify that I am a member of the A.O.A. 
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EXPERT 
7—FABRICATING > 
TAKES A 


PRACTICED 
HAN D « « « Defense work is work 


for experts... there is no room for mediocrity. 


For fabricated parts—from brass, steel, or alu- 





minum—enlist the skill and experi- 
ence of Western Brass Mills. Both 
at East Alton, 
Illinois and New Haven, 


of our plants... 
Connecticut . . . specialize 
in metal fabrication. 

The high quality of Western Brass 
Mills is another example of the 
superiority America recognizes 


in all of the many products of 
Olin Industries. 


OLIN INDUSTRIES, Inc. 


East Alton, Illinois 


Products of Divisions, 
Subsidiaries, Affiliates 


BRASS, BRONZE, PHOSPHOR BRONZE, NICKEL 








SILVER, AND COPPER IN SHEETS, STRIPS, COILS, 
\ AND FABRICATED PARTS—FIREARMS, AMMUNI- ) 





TION, TRAPS AND TARGETS, METAL PREPARA- 

TIONS, AND ROLLER SKATES— FLASHLIGHTS, AND 

FLASHLIGHT, RADIO, HEARING AID AND OTHER 

DRY CELL BATTERIES—BLACK POWDER, DYNA- 

MITE, BLASTING CAPS, BLASTING ACCESSORIES, - 
AND RAILWAY FUSEES AND TORPEDOES— CELLO- 

PHANE—CIGARETTE PAPER AND OTHER FINE 

PAPERS—POLYETHYLENE PRODUCTS. 








CENTER OF 
GEAR ‘Know How’ 


Nestled in the green hills of Vermont, is 
“centered” a group of men who know 
gears and their applications. Those having 
gear problems will find Fellows ready and 
able to give an engineering ‘assist’. 


‘Their contribution flows from a fund of 
more than 50 years cumulative experience 
in solving the design and application prob- 
lems of precision gears pertaining to all 
types of ordnance. 


Fellows in addition manufactures a com- 
plete line of equipment for cutting, finish- 
ing and testing gears. 


Jills 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 323 Fisher Bidg., Detroit 2 « 5835 West North 
Avenue, Chicago 39 « 2206 Empire State Bidg., New York I. 
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«+. YET SCRAP INVENTORIES ARE ALARMINGLY LOW. YOU ARE BEING 
COUNTED ON TO HELP KEEP THE FURNACES WORKING . . . TO AID DEFENSE 


With our increased steel production, the 
furnaces are gobbling up an enormous amount 
of iron and steel scrap. 

More—far more—scrap than is at present 
going into their scrap stockpiles. 

Many mills are operating on a hand-to-mouth 
basis. Some are already ieestened with shut- 
down—for lack of scrap. 


The Danger Is Increasing 


Will efforts to fill the tremendous 
demands for steel fail because of 
lack of scrap? 

Steel is made from 50% scrap. 
We could be severely handicapped 
—in our aim to keep abreast of bo h 
military and civilian requirements 
— if scrap suppliers can’t keep pace 
with roe te capacity. 

But they can keep pace . . . 
your help! 


with 


Enough Scrap IS Available! 

Yes—the only problem is to get the available 
extra scrap from where it is—to where it's 
needed. 

Where is it? 

In your business . . . in the form of old ma- 
chines and equipment, tools, implements, dies, 
jigs, fixtures, outmoded structures, chains, 
valves, wheels, pulleys—any old iron and steel 
that’s rusting away. 


Six Million EXTRA Tons Needed! 


By the end of 1952, we'll be producing steel 
at an annual rate of 20 million tons more than 
in 1950. That means we will need at least 6 
million more tons of scrap than we've ever 
needed before. 

It's up to you. Write at once to Advertising 
Council, 25 W 45 St., New York 19, N. Y., 
for a free copy of “Top Management: Your 
Program For Emergency Scrap Recovery”. 

Please write today—there’s not a day to lose. 


NON-FERROUS SCRAP IS NEEDED, TOO! 


This advertisement is a contribution, in the national interest, by 
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WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 

















Multiple-Use, Rubber-Cushioned 
Brightboy 


‘a ABRASIVES 


. , y 
Su pliers tothe « Widening Production 


ARMY —WAVY -AIR /FORC Applications 


« Results show time 
MICHIGAN savings > to 31%; 

burring, finishing,clean- | 
7 ing, polishing, in one \ 

operation. 

* Application versatil- 

ity widened in working 


* all metals, plastics, laminated materials, wood, glass. 


* Manufactures of defense and civilian-use products, parts and as- 
semblies benefit from new methods and applications. 


Centrally SAVES TIME: Bridges the gap between the rough grind and the buff. 
Works to close tolerances; can be shaped to contour. Produces a wide 
Located variety of conventional and special finishes and patterns; frequently 
the final polish. Requires no before-use preparation or dressing; no 
Plants skilled labor to handle it. 

SOME GENERAL USES: Removing light digs, tool and heat marks. 
Cleaning welded and soldered joints. Finishing dies and molds. Burring 
and finishing stampings, castings, machined and molded parts. 








Ask your dealer about || BRIGHTBOY IS ALREADY- 
Brightboy. Write the Bright- | PROVED FOR DEFENSE- 
Ts boy Service Department on PRODUCTS MANUFACTUR 
CIVILIAN propuc ony _prctiome whore light orAND MAINTENANCE 
mISnInG aM VeCiste sur’ rdnance « Airplane Parts 
sve Radiators and Gaskets, facing methods and produc Internal Combustion and 
Automotive Ka : tioning tion are involved. Jet Engines * Instruments 
frigeration and Air Conditio Electrical and Electronic Equipment 
ri Transportation Equipment 
= Y rs Mechanical Force Feed Ke {/- wd for the production of basic tools 
Condensers, . 


R ‘ dies, molds, jigs, patterns, etc 
H ters. We 
. and Unit Hea " ¥ 
Lubricators Br iehtb CORA BRIGHTBOY INDUSTRIAL DIVISION 
;, WELDON ROBERTS RUBBER CO. 
6th Ave. & No. 13th St. 
MSCORD CORPORATION : Detroit 11, Mich Sonens & 0. 6. 


America’s Pioneer Manufacturers of Rubber-Bonded Abrasives 
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ONAN BUILDS 


ELECTRIC 
PLANTS 


FOR EVERY NEED! 


ONAN builds electric plants to meet 
the aa of any military 
application. 


m gasoline-powered plants are 
built in a wide range of sizes and 
types from lightweight, portable 
units (400 to 5,000 watts), 
35,000-watt models for heav 
and emergency use. Onan 
powered plants are designed for 
continuous service as a primary 
source of electric power. Special 
electric plants adapted for military 
use and in industries such as rail 
roads, airlines, construction, radio 
marine, and oi] fields are available 


ONAN ELECTRIC PLANTS 


A.C.: 400 to 55,000 watts, all 
standard voltages and frequen- 
cies. D.C.: 750 to 15,000 watts, 
115 and 230 volts. Batter 
Chargers: 400 to 3,500 watts, 6, 1 
and 32 volts. Also Onan 
cycle motor-generator sets—1% 
te KW, one and three phase. 


D. W. ONAN 


7606 University Avenue, Minneapolis, Minnesota 








Manufacturers of over 360 
different products for home 
and industr) 








ARMSTRONG CORK COMPANY 


Lancaster, Pennsylvania 
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VIGHTENING the belt on production costs’? Then be sure tl 
‘Tl don’t have too much of your good steel stock lying on the 
as scrap. It’s wasteful, expensive and usually unnecessary 

You can save money time and steel when you use 
Seamless Steel Tubing for hollow cylindrical parts. With 
less cutting or boring is required than with solid bars tools | 


longer. And, since the ba ap already made, fewer ope 


are required. Rejects go down. Time is saved 
For some good exan ples of how other parts manutacturers have 
simplified their production-cost problems, take a careful look at the 
products on this page Despite the complexity of some, eac! 
was made from Shelby Seamless Steel Tubing. In 
manufacturing costs are 50°. less than identical products n 
from solid bar stock 
Our service engineers will be glad to help you utilize the Any 
advantages of seamless steel tubing for r product. Draw upor 
the priceless experience of National Tube Division—world’s largest 


manutacturer of tubular steel products 


FREE BOOKLET 


Tells how to cut production 
time, production costs, and 
make better parts in the bar- 
gain. Write to National Tube 
Division, 525 William Penna 
Place, Pittsburgh, Pa. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY 
PITTSBURGH, PA. 
(TUBING SPECIALTIES) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U’S*S SHELBY 
SEAMLESS STEEL TUBING 












SIMONDS 


ABRASIVE CO. 


Grinding Wheels 


Production troubles “took off”? when 





the grinding department took on 





Simonds Abrasive Company wheels. 
No more bottlenecks. No pile-up of 
rejects. No backlog of DO’s clamor- 
ing to be filled. Why? Because there 
is a Simonds wheel right in grain 










and grade for every grinding job. 
You'll find the right answer to 
your grinding problems in Simonds 
Abrasive Company’s complete line, 
including grinding wheels of all 
shapes and sizes, mounted wheels 







and points, segments and abrasive 
grain... top quality products made 
by Simonds Abrasive Company, a 






major manufacturer of grinding 
wheels for almost 60 years. Send for 
free data book and name of your 
Simonds Distributor. 







SIMONDS ABRASIVE CO. PHILADELPHIA 37, PA. BRANCH WAREHOUSES CHICAGO DETROIT, BOSTON 





DISTRIBUTORS IN PRINCIPAL CITIES 






Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock 
port, N. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 
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a metal ball 
PROBLEM? 


let STROM 
Work It Out For You 


Whether it is a pre- 
cision ball bearing 
or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not_a 
better ball made. 








Sirol] 


STEEL BALL CO. 


1850 Se. 54th Ave., Cicere 50, tl. 





Largest Independent and Exclusive 
Metal Ball Manufacturer 
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ORDNANCE CONTRACTORS ATTENTION! 


AUTOMATIC TURNING LATHE 
155—105—90MM SHELLS 


3.5—AND—4.5 ROCKETS 
FOR SALE—IMMEDIATE DELIVERY 


1-8 Spindle Cleveland Rigidturner model 8618—4 in. 
capacity vertical chucking contour turning Lathe. 18” 
tool travel plus 7'2" Tool Height. Each spindle in- 
dividually motorized. Electric automatic cycle. 


INFINITE PRODUCTION CYCLE RANGE 
Spindle speeds 100 to 500 RPM. Built 1943. 
Thoroughly reconditioned. 
Location Phila. For Inspection and Special Price Contact 


LURIA BROTHERS AND CO. INC. 


LEADERS IN IRON AND STEEL SINCE 1889 


LINCOLN-LIBERTY BLDG., PHILADELPHIA 7, PA. PH. RITTENHOUSE 6-7455 


| Wee. P. REP PR ODUCTS! A NEW Time Saving Precision 














TO MEET GOVERNMENT SPECS. Weighing Unit.... 


JAN-C-490 For other 
Mit-C-10578 c write for Many products made in the past depended upon skill alone. Since skill 
MiL-C- 554/ OSA-S?-02E Data Sheet > ae is a personal element lack of uniformity was the result. This lack of 


uniformity was due to formulae failure which brought forth a high per- 
MetalpreP centage of rejection in finished parts. Simple pre-determined weighing 
corrects this fault, improves finished parts, cuts costs ani waste of 


Corre oil-purpose Rust materials. Newest weighing unit for solving this problem is EXACT 
Gere + end Meteo for Al - WEIGHT Shadograph (illustrated). Features high precision accuracy 

- automatic dump 
to speed up opera- 
jetin 49-98 tion . is the last 
word in precision 


H a compounding equip- 

Prep’P! ment. Unit is en- 

tirely electrically 

operated. Write for 

Heovy Rust mages complete specifica- 

sion on CON nd Scole Remow won! ounding tions to fit your par- 
eon, COW eam ros poe pected ticular operation 

other 210 ceived po eat LBuitetia 49-3 


foces 48-89 
p Buller 
GolvopreP 


PRust precy Emulsovrey 


purpose 
multi-PorPe ig. phot 


intytonite ‘eb 


provides 9°e® ot 


a ond Ale 
pose Emulso i abe 
Genero! = one tor metalCleaners.ove! 8 
metal Condiionn tor ctrypes ot 
alloys, © ip or sPrOY 


rodes ' ' ‘ se ae 59 é. BF 
Ak miprep Bv tin 50-62 opre 
COMPANY Cleedl tthe CAE LOP? 


THE EXACT WEIGHT SCALE COMPANY 
2682 Tecumseh R450 BENSON ST., DETROIT 7, MICH : 900 W 7 ng W. TORONTO 18, wan GAGE 8, OHIO 
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ALL THE WORLD comes to Cincinnati 

for machine tools, pianos, radios, television 
sets, soap and conveying systems— 

A-F Engineered Completely Co-ordinated 
Conveying Systems. 


Oe RU UOC OSES ESSOCC OSC OCE OCS 


. 
5 


“FERGUSON 
the original Since (401 


ENGINEERED 


conveying 
‘systems 











For a discussion of latest 


efficient handling methods write: the SUPERIORITY of 


<A-F YOU can SEE 


ALVEY-FERGUSON 


THE ALVEY- FERGUSON COMPANY a 


530 Disney Street, Cincinnati 9, Ohio 
OFFICES OR REPRESENTATIVES IN PRINCIPAL CITIES 
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(“a BETTING | 


YOULL FIND 
sometnine /V 
AT THE 


PLASTICS SHOW 


THAT WILL LICK 





THIS PROBLEM” 

























A single trip to Philadelphia's - 


Convention Hall may save months of 
traveling in many cities to unearth the 
sources and resources of the vast plastics 
industry. Here, research, raw material, 
machinery, production techniques are on 
parade for your inspection. This exposi- 
tion is not open to the public. Requests 
for admission tickets should be written 
on your company letterhead directed to 
THE SOCIETY OF THE PLASTICS 
INDUSTRY, Inc., 67 W. 44th Street, 
New York 18, N.Y. 
—_ 


—- 


— 


1952 NATIONAL 


ILADELPHIA 
ONVENTION HALL 
M 


ARCH 11-14 ,1952 
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NIAGARA Aero Heat 
Exchanger en 


1. Extends quenching 
capacity without extra 
water or cooling tower. 


2. Quickly pulls down heart of the gun 
~ = \ 


heat at initial peak load 
of Quenching. 


3. “Balanced Wet Bulb” 
Control holds quench 
bath at proper tempera- 
ture, heating if needed 
to start after shut-down, 
and cools or heats by 
automatic control. 


By-poss 
damper closed 


4. Saves cleaning expense 
as compared to cooling 
tower which picks up 
acids and fumes from air. 


APPLICATIONS 
Quench Oils 
Cutting Oils 
Lubricating Oils 
Cooling Water 








For belp im increasing production 
saving of cooling water, write 
for Bulletin No. 120. Address 


NIAGARA BLOWER COMPANY 
Over 35 Years of Service in Industrial Air Engmeering \ mode 


Experienced District Engineers in Principal Cities of U. S. and Canada 
| | h f 


Dept. O, 405 Lexington Ave. New York 17, N. Y. 








stronger 
by Remington 





Research paved the way. Design showed it was possible 
Remington did it—simplified the operating parts, the 
heart of its autoloading and pump action shotguns 

The result: Remington's new “Sportsman-48”" and 
Model 11-48 autoloading shotguns, and “Wingmaster” 
Model 870 pump action shotgun. They're lighter, less 
complex, stronger, have better balance and handling 
qualities . . . real streamlined beauties! 

Making a better gun, at a price shooters can afford, is 
typical of Remington. Nine new guns were introduced 
in the past five years, each and every one worthy of 
the statement 


The Oldest Gunmakers in America 
Present the Newest Guns 


Remington 


“Sportsman” and “Wingmaster” are Reg. U. S. Pot. Off 





by Remington Arms Company, Inc., Bridgeport 2, Conn 








CIVILIAN OR DEFENSE —— 


BINKS 


It’s easier! quicker! 
to select the RIGHT 





MATERIAL for 
your purpose 





¢ What is it? 
¢ What are its 


properties and uses? 


¢ How does it compare with 


similar materials? 


This book tells you! 
saves you endless time 
eliminates error—in 
looking up and choos 
ing materials for manu 
tacturing, construction, 
engineering, chemical 
processing, etc. Years 
ot work have gone into 
selecting only the most 
pertinent facts about 
8814 materials, and pre 
senting them in simple, 
compact forn 





Says ORDNANCE 
Magazine: 


Suppliesa wealt 
of facts and figures 
to simplify the es- 
timating, specity- 
ing, and purchas- 
ing functions in 
product manufac- 
turing and proc- 
essing.” 








New 7th Edition 


MATERIALS 
HANDBOOK 


An Encyclopedia for Purchasing 
Executives, 


Engmeers, 


Agents, 
Designers 


BY COLONEL GEORGE 
S. BRADY 


879 pages, 6 x 9, $8.50 


Use this handbo« 


you need materials. Easy to consult; 
non-technically as feasible. Gives the me 
characteristics, cor 


ful facts on kinds, 
data, sources, 


substitutes, a 


»k for preliminary survey when 


written as 
st help- 
parative 


dulterants, and uses 


for thousands of natural and synthetic materials, 


now covers 


8814 MATERIALS 


in such groups as 


Abrasives 

Aircraft Metals 
Bearing Metals 
Brasses, Bronzes 
Corrosion-resistant 


oys 

Cupro-nickel Alloys 
Fabrics, Leathers, 

Organic Materials 
Finishing Materials, 

Pigments, Solvents 
Feundry Materials 
Heat-treating Materials 
Industrial and Plating 

Chemicals 


Iron and Iron Alloys 
Lighe Metals and 


joys 
Lubricants, Oils, 
Grease 


Molding Materials, 
Resins, Gums, Waxes 

Refractories, Heat 
Insulators 

Steels and Tool 
Materials 

White Metals 


How to keep spray painting 
in step with FASTER PRODUCTION 


Binks Customer Service Laboratory where Bink: 
tests automatic finishing on customers’ products 


Many manufacturers are finding 
automatic spray painting the an- 
swer to faster, lower cost finishing. 
Automatic spray guns increase out- 
put by eliminating the fatigue fac- 
tor. They quickly apply uniform 
coatings of controlled thickness, 
hour after hour, day after day, with 
robot-like precision. 

Automatic equipment is very flex- 
ible because set-ups can be changed 
easily and quickly. There's no con- 
version problem...you can concen- 
trate on high speed defense paint- 


ing today, yet be ready to switch over to civilian products without delay. 
It costs nothing to find out if your products can be finished economically 
by automatic methods. Private te sts are run by Binks on your products, using 
your own or specified materials. You receive a confidential report showing 
what production and savings you can expect. There is no obligation. 


Send now for this informative Bulletin 

Tells how you can hove better finishes — faster —and at lower 
cost. Lists 260 major defense products that have been 
painted or coated successfully with Binks engineered 
equipment. Illustrates many of the finishing systems used. 

Just ask for Bulletin 10. No obligation, of course. 

Address: Binks Manufacturing Compony, 

3122-30 Carroll Ave., West, Chicago 12, Illinois 


“Engineers at a loss for information on the 

ht material for the job they have in 
mind will find “Materials Handbook” a big 
help.” Mill and Factory 


SEE THIS BOOK 10 DAYS FREE 
nye 8 Book Co., 330 W. 42nd St., 


Send me Seventh Edition of Brady’s 
MATERIALS HANDBOOK for 10 days’ 
examination on approval. In 10 days I 
will remit $8.50, plus a few cents for de 
livery, or return the book postpaid. (We 
pay for delivery if you remit with this 
coupon; same return pr 
(Print) 

Name 


Address . wee 
City a ne at alain 


Compary 


ivilege.) 


<=" 





Position ORD.3-52 SERAY FA GUNS © SPRAY BOOTHS + MATERIAL TANKS » EXTRACTORS & ACCESSORIES 


This offer ‘applies to U. S. only 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR — 
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TOOL GRINDER 


The World’s Most Modern Grinder For Car- 
bide, Stellite, or High Speed Steel Tools . . . 


FROM ROUGH TO FINISH GRIND 
IN ONE STEP 








HEAVY DUTY, WET OR DRY, 10”-14" WHEELS 


Yo 
= 
OLD WAY NEW WAY 
Lost time between rough One step from rough te 
and finish grind finish grind 
F or space wasted — Conserve floor spoce — 
Grinder must be away from ploce Grinder agains? 
wall, well. 
Positively no spray or splash when grinding wet! 
WRITE FOR BULLETIN TW TODAY! 
Visit our Booth No. 1727 at the A.S.T.E. 
Industrial Exposition, Chicago, Ill., March 17-2 


TYPE TD THE STANDARD (ELECTRICAL TOOL CO. 


10 TD 10” 14 TD 14” 
TWEE WHESL TOOL GIRDER 2544 RIVER ROAD CINCINNATI 4, OHIO 


(Also single cup wheel) 














For deeper, more uniform hardness 
on steels of critical hardenability— 


Gulf Super-Quench 





Is the current alloy shortage creating a heat-treating problem 
for you? Must you accept alloy steels with less chromium, 
manganese, molybdenum, or vanadium than you originally 
specified? Then you'll be interested in the performance of Gulf 
Super-Quench. Because of its dual-quenching power, this out- 
standing quenching oil helps offset the lower hardenability of 
wows —- steels. 

" i 7 Gulf Super-Quench passes through the vapor stage far more 
Abbott Bearing Balls are normally shipped to indus- quickly than paver $e quenching oils. This anes that the 
trial users all over the world in sealed, lacquer-lined cooling rate is extremely fast at the outset, an important factor 
Abbott TINPAK containers. Abbott — foremost spe- in the depth and uniformity of hardening. In the succeeding 


cialists in the production of deep hardened carbon stages Gulf Super-Quench has a slow cooling rate, like that of 
conventional quenching oils, and therefore has the same mini- 


steel bearing balls and burnishing materials — mum tendency toward distortion and cracking. 
developed this new, industry-leading type Greater quenching power of Gulf Super-Quench adds up to 
of package to insure “factory- greater depth of hardening and more uniform hardness! One of 
fresh” delivery of its products. the most practical advantages of Gulf Super-Quench is greater 
ir’ h h illi uniformity of results on steels of variable hardenability 

$ another reason why millions For further information on Gulf Super-Quench, call in a 

pe 

of products roll better and longer Gulf Sales Engineer today. Write, wire, or phone your nearest 
on Abbott. . . the all round boll. Gulf office. 
New Catalog-Manual of Abbott 
products is yours for the asking. Gulf Oil Corporation 


seaves Gulf Refining Company 
THE ABBOTT. BALL COMPANY oust 
O Railroad Place, Hartford 10, Conn 20, * 
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the Underwood Sundstrand 
ovtfomarie Printing Calculator! 


Looks like only one machine! 

But this new Underwood Sundstrand 
Automatic Printing Calculator is really 
two different machines inone! - 

With many advantages for both large 
and small businesses. 

... It’s a Calculator that keeps a two- 
color printed record of every operation 

plus the automatic Credit Balance 
feature. 

... It’s a General-Purpose... Multi- 
Purpose Adding-Figuring Machine that 
will come up quickly with all the right 
answers. 

With it, an operator can do one type of 
job after another—without moving from 
one machine to another. 


Jobs 


..from payrolls to inventories. 


From computing interest to figuring sta- 


tistical calculations. 


It reduces your investment in equip- 
ment...in personnel...in desk space. 
Saves money, time and effort. 


Yet . . . the new Underwood Sund- 
strand Automatic Printing Calculator 
performs ail of its various operations 
with only a 10-key keyboard. 

Only 10 numeral keys... touch-oper 
ated to speed the work...cut tiresome 
headswing and attendant errors. 

Get full information about this im- 
portant new feature-packed two-in-one 
machine. 

Fill in the 
right now. 


coupon and mail it... 


Underwood Corporation 


Adding Machines...Accounting Machines... 
Typewriters...Carbon Paper... Ribbons 

One Park Avenue, New York 16, N. Y. 
Underwood Limited, Toronto 1, Canada 


Sales and Service Everywhere 


UNDERWOOD CORPORATION, One Park Avenue, New York 16, 


UNDERWOOD 
: 


"ere 
Nome 
Company 
Street 


City 


Please send me your folder on the new Underwood 
Sundstrand Automatic Printing Calculator. 














BRADFORD 


TOOLS 


© DO A BETTER JOB 
e ARE A BETTER BUY 


Bradford 
6” Aerial Grinder 


from ornamental iron 
to heavy castings and 
“I” beams. This 
Bradford tool has 
excellent balance, 
makes possible fast, 
accurate work. Pow- 
erful motor develops 1 h.p.; has no-load 
speed of 4000 r.p.m. Ball bearing construc- 
tion. Equipped with one 6" x 1" x %"’ hole 
general purpose wheel. Length, 25"; weight, 
17 Ibs. 


HEAVY DUTY PEDESTAL GRINDERS 


Model 200 

220, 440, 550 volts 
50 or 60 cycle 

2 or 3 phase 

Sizes: 2, 3, 5, 7%2 HP. 


Bradford “Metalmas- 
ter” Grinders are de- 
signed and engineer- 
ed to handle your ex- 
ternal grinding and 
tool sharpening operations with greater effi- 
ciency and economy. Heavy Duty Model 
200 (illustrated) has motor totally enclosed 
to NEMA specs. Ball bearings sealed in 
dust-proof housings. Chrome-nickel steel 
spindle. Wheel guards adjust radially; have 
hinged doors. Construction includes exhaust 
connections, spark breakers, eye shields, 
sitive shaft lock, tool tray and water pot. 
any other models and sizes. 


BRADFORD “Metaimaster” LATHES 
Geared Head Engine and Tool Room 
Lathes, 14”, 16”, 18” actual swing. Famous 
for their precision and rugged dependa- 
bility. 


. . . . . . . . . . . . 


See your tool supplier for complete speci- 
fications om Bradford Tools designed to 
your production requirements. Write for 
descriptive literature. 


PORTABLE ELECTRIC DRILLS - SAWS - SANDERS - 
POLISHERS - BENCH GRINDERS - PEDESTAL 
GRINDERS AND BUFFERS 
THE BRADFORD MACHINE TOOL CO. 
655 Evans Street Cincinnati, Ohio 
Es  ——zz=z=z 
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33,000 Executives of American Industry—the men upon 
whose shoulders rests the responsibility of rearming America — read 
ORDNANCE Magazine more completely and absorbingly than they 
read any other technical magazine or trade journal.* 


19,800 of these executives specify or influence purchases for their 
companies.* 2 good reasons why ORDNANCE is a powerful advertising 
medium for those interested in defense contracts. 


This and other pertinent information about ORDNANCE, based on findings of survey conducted 


by an independent research organization, available in brochure form. Write for copy today. 


THOMAS 0. WOOLF & SON, COMPANY 
70 East 45th Street, New York 17, N. Y. 
LOS ANGELES SAN FRANCISCO 
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CLEVELAND 
CONTAINERS 


PROVEN PERFORMANCE 
backed by our long experience 
in ORDNANCE PACKAGING 
to your Service Specifications. 
Consult us on SPARE PARTS PACKAGING for 
protection in handling and in transit. 


CONTAINERS of proven quality for Ammunition, 
Signal Flares, Spark Plugs, and endless other special 
applications. 


PLUGS and SLEEVES to protect threads. 


We serve the United States and Canada. 


For quick action, consult our nearest plant. 


te CLEVELAND CONTAINERG 


BARBERTON av 
oditien duestenioattendieakenbtee tee 
Ee ee 


- Onreeeten coms 











the circle seal 
principle 


provides sealing assurance 
never before offered in 


CHECK VALVES = 


VACUUM BREAKERS 


SENSITIVE LOW PRESSURE / 
VENT OR RELIEF VALVES / 


CIRCLE Z pean _/ 


precision check valves 


JAMES*DOND*CLARK | sate sionn 


on request. 
1247 East Green Street, Pasadena }, Calif. 


826 





yet? 
TLEANING 
sqgsts WS poet 


with Longer Lasting 


FULLER FIBER BROOMS 


You can buy other brooms for 

less than the Fuller Fiber 

Broom. True economy can be 

measured only by the length of 

productive life of a product in 

: relation to its original cost. For 

example — a broom that costs one-half 

as much as another is wof an economical 

buy when it lasts only one-fourth as long. 

We believe that a test will convince you 

: . that Fuller Fiber Brooms — because they 

mone momaint ) last 3 to 4 times longer— are — in 
- ze run. i, rite today to. 


3585 MAIN STREET 
HARTFORD 2, CONN. 
FULLER BRUSH CO., LTD., HAMILTON, ONT. 


Heil Cable and Hydroulic Seam 
Mondéfactured By 


THE HEIL co. 


GENERAL OFFICES © MILWAUKEE 1, gg 


Heil Aircraft Refuelers 





Send For Complete Catalog 
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Rockwell Report | 77 COMPLETE 


by W. F, ROCKWELL, JR. TYPE TESTING 


Rockwall Manuactring Compeoy ME WO UO 
| sessita groom ONE 
Ww" WE HEAR THE ORATORY that breaks out 


in Washington from time to time concerning J0nICE 
decreasing competition, we wonder what industries 
they're talking about. Certainly our experience is to the contrary. 
Take our valve business, for instance. When our Nordstrom valves were 
first introduced some 25 years ago, perhaps a dozen manufacturers got all 
the business in the petroleum and gas industries. Today, even in a so-called 
sellers’ market, there are often fifty valve makers competing for every major 
order, and month after month, in sales call reports, we see the names of new 
manufacturers we have never heard of before, getting business. 
It's equally true in the machine tool field, where our Delta Power Tool 
Division pioneered the manufacture of light, high-precision tools for industry 
and home workshop use. Once Delta stood almost alone, but as soon as it 
was demonstrated that there were sales to be made—that there was a growing 
market—competition blossomed. 
The point is, so far as we are concerned, since most of our products are 
sold in expanding markets we find constantly growing competition. Probably 
we've benefited from it, because in our company's history, we've never seen Bowser is the only manufacturer 
the time that business was so good that the customer could be taken for . 
- diane ' lea today who can provide a COM- 
granted, or that we could cut back on product improvement research. Com- PLETE line of type testing equipment, 
tition has kept us young, and as long as we choose to operate in industrial . il 
calle eetencaghen pre cens to he Sales is tn cor constant, it cutem engineered te individual 
requirements. Bowser environmental 
undoubtedly aluays wil. simulation units meet all MIL, JAN, 
USAF, AN and other Government 
specifications for testing equipment. 


Among the growing uses for Liquefied Petroleum Gas is for powering 
buses. San Antonio Transit Company is typical of a transportation 
system that is finding fuel economies in LP-gas. It is typical, too, that 
the San Antonio company's fueling system is controlled by Rockwell- 


In addition to a complete range of 
standard models, Bowser can pro- 
vide special equipment, with special 
accessories if necessary, to meet 
individual requirements of tempera- 
ture, humidity, altitude, sand and 
dust etc. Bowser’s Engineering staff 

Quick case histories of production savings through use of Rockwell-built invites you to take advantage of 
Delta power tools: Four-Wheel Drive Auto Company in Wisconsin uses a their long continuous experience, the 
Delta abrasive cut-off machine for cutting metal moulding for truck cabs most versatile in the field. 


built Nordstrom valves. 


and gets ten times faster production than previous methods . . . Reed-Prentice DAY 
Corp., Worcester, Mass., uses a single Delta 17-inch drill press to machine 57 J CHECK AND MAIL 10 

“ = oo Seeeececee 
different parts . . . Kirkhof Electric Co., Grand Rapids, Mich., put a Delta 


BOWSER TECH. REFRIG., Terryville, Conn. 
Send int jon on test rT checked: 
C High Temperature ([) Fungus Resistance 


17-inch drill press on an overhead crane and now drills holes in any location 
on 36 x 96 inch switchboard panels without moving them . . . National 
Scientific Products Co., Chicago, cuts wafer-thin quartz crystal for communi- 
cation instruments on Delta 14-inch drill presses fitted with abrasive wheels. 





© Welk-in Rooms 
C) Speciol Engineering 


Nome Pos. 





Rockweil Manufacturing Company had its biggest year of shipments in 1951. 
Total shipments were in excess of $99,000,000, compared with the previous high 





of $71,556,000 in 1950. The 1951 backlog exceeded $23,000,000 as against 





$22,000,000 in 1950, However, this year’s figures do not include defense contracts 
which amount to several million dollars. Frem late 1944 Rockwell has expanded 
from four manufacturing plants lo seventeen, 


BOWSER 


ROCKWELL MANUFACTURING COMPANY & TECHNICAL REFRIGERATION 


PITTSBURGH &, PA. 
for its customers, supplies, employees, stockholders and other friends e® . ° 


One of a series of informal reports on the operations and growth of the 





March-April, 1952 








=. 


ee 


A BIG PACKAGE FOR LESS THAN A PENNY) AYDAY! 





existence has the American Ordnance 
sociation offered its members so much 
service for such little cost. 


Nissi before in its thirty-two years of 
s 


e While almost all other costs have continued 
° to rise, the A.O.A. over the years has reduced 
canes Seen its membership dues from $5.00 to $4.00 and 

ay then to the present rate of three years for 
$10.00—less than a penny a day! 





e For this trifling amount members now 
receive: 





1. OrpNANCE, the bimonthly journal of scien- 
tific and industrial preparedness. 


2. INDUSTRIAL PREPAREDNESS, a monthly report 
on the A.O.A.’s Technical Divisions. 


. THE Common Derense, the Association's 
monthly Washington newsletter. 


. An embossed membership card. 


. The privilege of wearing the insignia of 
the Association—medal, ribbon, or pin. 


. Membership in a local A.O.A. Post with its 
attendant activities. 


. Many other privileges and services includ- 

ing special reports, plant visits, seminars, 

net FB national meetings, dinners, and conven- 
; , tions. 





ee ee ee 








— e This is indeed a big package for less han a 
A Manvel fer — penny a day. Why not tell a friend about the 
_— A.O.A. now? 


AMERICAN ORDNANCE ASSOCIATION 


Dedicated to Industrial Preparedness 


LAND ° SEA . AIR 
705 Mills Building « Washington 6, D.C. 
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GOVERNMENT FINISH SPECIFICATIONS 


and the Parker Products which meet them 


PARKER PRODUCTS 
(See JAN-C-490) 
Bonderite 100, 125, 140, 160, 170, 180 


SPECIFICATION 
AXS 1245 
JAN-C-490, Grade | 
JAN-C-490, Grade I! 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
....Parco Cleaners 100, 101, 110 
Bonderite 32, 34, 100, 125, 140, 160, 180 
Parco Compound, Parco Powder 
MIL-10578 (Formerly U. S. A. 3-213) 
Type | 
Type Il 
MIL-C-5541 
MIL-C-16232 (BuOrd) 
Type | Parco Lubrite 1, 2, 3 
Type ll. . ; Parco Compound 
Naval Aeronautical M-364.. ... . .Parco Compound—Parco Powder 
QQ-P-416 Type ! I! Bonderite 32, 34 
U.S. A. 57-0-2 
Type 1, Class A & Al 
Type I!, Class B 
Type tl, Class C 
U.S. A. 72-53 


KOHLER ENGINE PRIM 


KOHLER 
PRECISION CONTROLS 


Hydraulic - Fuel - Pneumatic 


Parco Cleaner 250 
Parco Cleaner 260 
Bonderite 700 


The Kohler Engine Primer will operate efficiently at 
low temperatures, using Diesel oil, gasoline or ether 
to start internal combustion engines. 

Kohler Co. is a leading supplier of precision con- 
trols to manufacturers of Diesel engines, automobiles, 
trucks, tractors, jet engines, military, commercial 
and private aircraft, agricultural and industrial test 
equipment. Write for our complete catalog. 


Parco Lubrite 1, 2, 3 

Parco Compound—Parco Powder 
Bonderite 100, 125, 140, 160, 170, 180 
Bonderite 32, 34, 100, 125, 140, 160, 170, 180 








For information regarding these or other specifications write: 


PARKER RUST PROOF ¢ 


2165 E. Milwaukee 
« Detroit 11, Michigan 





PRECISION WHERE IT COUNTS! 


F.. 


over 40 years 

Makers of Optics 
Optical Instruments 
Fire Control Devices 
Mechanisms of Precision 


Kollmorgen Optical Corporation Pe) 
2 Franklin Ave., Brooklyn 11, N.Y. ® 


Plonts ot Northompton, Mass., and Brooklyn, N.Y 





Typical of the components 
necessary for radar-gunfire 
control systems in today’s jet 
planes is the computer above, 
precision-built by Servomech- 
anisms, Inc. It incorporates 
two 3-gang Fairchild potentio- 
meters driven through 72- 
pitch precision stainless-steel 
gears. 

Fairchild potentiometers 
were selected not only for 
their extremely high func- 
tional accuracy, but also for 
their precision mechanical de- 


sign. This precision eliminates 
backlash and binding which 
could cause serious errors in 
the computing system. Thirty 
years of experience in building 
all kinds of precision equip- 
ment make all this possible 

Let us analyze your poten- 
tiometer problems. Write to- 
day, giving complete details, 
to Fairchild Camera and In- 
strument Corporation, 88-06 
Van Wyck Boulevard, Jamaica 
1, New York, Department 
140-23G1. 
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PRECISION POTENTIOMETERS 
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U. S. SPECIFICATION NUMBER 


APPROVED 
HOUGHTON PRODUCT 





USA 2-82C 
USA 2-121 
USA 2-84B, Am. 1 


AXS-1347 
AXS-1759, Grade II 


USA 2-122 
MIL-L-3150 
AXS-934, Grade I 
AXS-934, Grade II 
USA 3-182, Am. 2 


AXS-673, Rev. 2 


JAN-P-115, Am. 2 


USA 50-11-37a, Am. 1 
52-C-18, Grade I 





AN-C-124A, Am. 3, Type II 


JAN-L-644 (Formerly USA 2-120) 


MIL-C-6708, Type I (Formerly AN-C-52-b, Type I) 


AN-VV-C-5S76B, Am. 2, Type I 
AN-VV-C-S76B, Am. 2, Type I 


MIL-C-15167, Am. 1, Type A 
MIL-C-15167, Am. 1, Type C 


Cosmoline 2-82C 
Cosmoline 2-121 
Cosmoline 2-84B, 
Am. | 
Cosmoline 333 
Cosmoline 333 
Cosmoline 377 
Cosmoline 936 
Cosmoline 332 
Cosmoline 335 
Cosmoline 946 
Cosmoline 947 
Cosmoline 110-D 
Cosmoline 911 
Cosmoline 344 
Cosmoline 900-A 


Cosmoline 1123 
Cosmoline 1103 


Cosmoline 910 
Rust Veto N. B. 
Rust Veto N.S 
Cosmoline 503 


Coamoline Brilco, 
Grade I 








GET NEW GOVERNMENT 
SPECIFICATION BOOKLET 
Write to E. F. Houghton & Co., 
303 W. Lehigh Ave., Phila- 

delphia 33; Pa 








with 
PERFORMANCE 
that far 
EXCEEDS 
its 
SIZE « WEIGHT 


For aircraft or other confined 
area installations where weight 
and size are critical. Large 
cooling capacity — precision 
balanced for smooth opera- 
tion at the higher frequencies. 


SPECIFICATIONS 

115 volts AC variable fre- 
quency * 320—1000 cycles ¢ 
1.4 amps. ¢ 1.5 mfd. @ 40 
CFM minimum at 0” static 
pressure @ overall dim. 4%” 
x 4-13/64” © weight 25 oz. ¢ 
Fungus proof ¢ Silicon im- 
pregnated. 

Other models available for 
greater air delivery. 60 cycle, 
400 cycle variable frequency. 


EASTERN AIR DEVICES, inc. 


585 DEAN ST. © BROOKLYN 17, W. Y. 


CS 





MARK-TIME 
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MARK.-TIME 2000- 
SERIES BELL TIMER 
Available in standord 
timing ranges from 60 

seconds to 5 hours 
Normally supplied with 
Center Stud mounting. 
Other mountings avail- 
able upon request. 
May be supplied with 
winding shafts of var- 
ious lengths. 


mark-time “2000” bell timer 
preferred for dependability plus 


The Mark-Time 2000-Series Bell 
Timer is noted for rugged depend- 
ability plus accuracy and economy. 
it is to any industrial 
quip or appli where a 
clear resonant bell signal is desired 
at the end of a measured pre-set 
time interval. 

The Mark-Time 2000-Series Bell 
Timer is considered standard equip- 
ment by numerous leading manvu- 
facturers of ranges, washing ma- 
chines, and other similar equipment. 
Wide variety of modern dial and 
knob designs. 

Write for further details and prices. 
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M. H. RHODES, INC. 


HARTFORD CONNECT 


In Conode send inquiries to: Ontario Hughes Owens Co. Ottowa, Onterie 
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ARE YOU IN A DITHER over 


Military Packaging Specifications? 


Our experience with packaging for the Military began 
in World War Il and ever since we ve kept fully abreast 
of all new requirements. We will be glad to advise 
you on any problems you moy have regarding pack 
aging under government contracts. Also, we con supply 


approved Preservation 


and Packaging Materials to 


military specifications 
Most of these materials are in stock ready for imme- 


diate delivery. 











Write today for our Index and Price 
Specification Sheets on Packaging Ma- 
terials and our Use Chart on Preserva- 
tive Oils and Compounds. 


MPACKAGING DIVISION 


YOUR ASSURANCE : 
Or QUALITY iad Twitchell Incorporated 


2875 North Third St., Philadelphia 33, Pa. 
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The following companies have shown by their interest in the Industry-Ordnance Team that they are ready to serve the 
United States through industrial preparedness for national security and peace. Such companies as these are indicative of 
the industrial strength of the Nation upon which the military might of the Armed Forces depends in peace and war. 
Their production for the peacetime needs of America can be converted to meet national requirements in an emergency 
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A decade of Creative Leadership 
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Development and Production 


of 


Military Pyrotechnics 
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This section of ORDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


Explosives Safety 


Goal of the Armed Services Explosives Safety Board 


Col. Harold J. Conway 


Member, Armed Services Explosives Safety Board 


OES explosives safety pay and, if 
D so, whose responsibility is it? Are 
civilian and military personnel being 
properly protected against the untimely 
explosion of hazardous ammunition and 
explosives? These questions properly 
arise in the minds of the military and 
civilians when serious incidents similar 
to the Lake Denmark, Port Chicago, 
Texas City, and the South 
Amboy explosions occur. 


recent 


Board Created 
Congress, by the following pertinent 
provisions of an act approved May 29, 
1928, created a statutory board for just 
such a purpose following the Lake 
Denmark, N. J., 
general, as follows 
“The Secretary of War and the 
Secretary of the Navy, through a 
joint board of officers appointed by 
them, shall keep advised of storage 


explosion. It reads, in 


supplies of ammunition and com 
ponents thereof for use of the Army 
and Navy, with special reference to 
keeping such supplies properly dis 
persed and stored and to preventing 
hazardous conditions from arising to 
endanger life and property within 
and_ without reservations. 
Such board shall advise and confer 
with such Secretaries in the execution 


storage 
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of the recommendations contained in 


House Document 199, Seventieth 

Congress.” 

This board was then known as the 
Joint Army and Navy Board on Am- 
munition Storage. Later the board, fol 
lowing the designation of a separate 
Air Force, became the Armed Services 
Explosives Safety Board, with a charter 
signed by the three military depart 
ment Secretaries. The board itself, how 
ever, is one of the oldest of the joint 
armed and 


activities of the services 


in existence in one form or 
Thus 


long-standing statutory board created 


has been 


another since 1905. we have a 


by Congress to protect military ard 
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civilian personnel from the hazards of 
ammunition both within and without 
military installations. 


Strength Needed 


Following the General McNarney 
investigations of the necessity for 
boards, a new charter signed by the 
Secretary of Defense strengthened the 
Armed Satety 


Board. This was necessary as disasters, 


Services | xplosives 
accidents, and the development of new 
and more powerful explosives indicated 
the need for a strong 
whose primary tunction was to insure 
maximum 


organization 


safety for the 
armed services and for those civilians 
living or employed in the vicinity of 
military ammunition installations 

The Port Chicago and Texas City 
disasters probably were fresh in the 
mind of the Secretary of Defense. The 
South Amboy incident, although not a 
military responsibility, and the recent 
powder fire at Picatinny Arsenal have 
focused 


explosives 


attention again on the safe 
handling ot ammunition, explosives, 
and their components. 

The mission of the board is to give 
impartial and objective advice, based 
on continuous observation of Air, 
Army, and Navy activities and installa 


tions, to the Secretary of Defense and 
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Above, aérial view of “Powder Pier,’ South Amboy, N. J. Below, the same area after 
explosions demolished pier on May 19, 1950, causing damage within an 8-mile radius. 


the Secretaries of the three military de 
partments for the correction of hazard 
ous conditions in the handling, trans 


portation, and storage of military 


explosives and ammunition. 


Primary Objective 

From the military standpoint, explo 
sives satety has as its primary objective 
safety from fires and explosions during 


explosives manutacture, loading into 


complete rounds or other forms of 


ammunition, and during all stages of 


storage, handling, and transportation. 


Explosions during these operations, 


if communicated to other explosives, 


could wipe out essential and critical 


operational facilities. By preventing 


such disasters, a continuous flow of 


reach the ultimate 


field installation to do the damage tor 


ammunition will 


was designed and manu 


which it 
factured. 

In order to approach this primary 
objective, it is necessary to know with 


834 


the greatest accuracy the chemical and 
physical properties of the components 
as well as of the final explosive; their 
behavior when associated with heat, 
moisture; their behavior to 


different 


cold, anc 


ward contaminants, metals, 


rubber, leather, and plastics; their 


sensitivity to impact, to crystal size, 


and many other factors. Furthermore, 


it is necessary to anticipate hazardous 
may initiate, con 


conditions which 


tribute to, or result in a fire or ex 
plosion. 


When 


it is possible to design proper equip 


all these facts are marshaled, 


ment tor ammunition manutacture, 


handling, and packaging. It is possible 
to prepare proper satety manuals and 
special instructions and to train per 
sonnel so that the possibility of a dan 
gerous accident is greatly minimized. 

Of course, ammunition and explo 
sives are designed to explode. The real 
mission, therefore, is to see that they 


explode in the right place; namely, in 
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the face of the enemy and not on our 
of the 
interior. We must prevent explosion 


side front or in the zone of the 
also while ammunition is in transit by 


air or vessel to the theater of operation. 


Danger Reduced 

If the operator is advised of proper 
separation distances and he takes this 
advice constructively, it is possible to 
reduce greatly the danger of com 
munication of fire and explosions, to 
reduce markedly the damage to Gov 
ernment and private property, and 
above all to reduce the possibilities of 
death and serious injuries to personnel 
living, on or near military activities 
engaged in the processing of ammuni 
tion and explosives. 

This type of planning, on the basis 
that a fire or an explosion may occur, 
is necessary for military purposes be 
cause the loss of an important part of 
the supply line of firepower would 


have an important bearing on the 
length of time needed to achieve ulti 
mate victory. 

In order to determine proper separa 
tion distances it is necessary to study 
the effects of explosions, planned as well 
as accidental, to determine the effects 
of blast and missile damage of various 
quantities of explosives. Studies must 
be made by the board of the different 
types of explosives, the potentialities of 
the explosive container, and types of 
storage buildings which, in themselves, 
also can turn into hazardous and deadly 


missiles. 


Job Well Done 

Congress should be pleased to know 
that the beard which it directed to be 
formed in 1928 is doing its job well. 
officials, 


Government including the 


Secretary of Defense, through the 


Chairman of the Munitions Board, and 
the Secretaries of the Army, Navy, and 
constantly 


and 


Air Force, are striving t 


prevent loss of life property by 


careful surveillance of explosives and 
ammunition handling by the military 
Armed Serv 


ices Explosives Safetv Board. 


forces, as advised by the 


Obviously, the board has performed 
its mission well in that despite the large 
amounts of ammunition and explosives 
and 


manutactured, handled, 


by the 


being 


stored military departments, 
accidents and disasters have been kept 


to a minimum. 
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Powdered Metal Booster Rotors 


New Process Saves Time, Money, and Materials 


HE small brass rotor for an artillery 


shell booster is the first Ordnance 
component made of brass to reach large 
scale production by powder metallurgy 

In the middle of World War II, the 
supply situation on copper moved from 
critical to impossibie, and the Ordnance 
Corps wisely explored the possibilities 
of making this booster rotor by powder 
metallurgy By the time the product en 
gineering Was complete, hostilities had 
ceased and there was no further press 
ing need for a substitution, even though 
a thirty 


it did involve elimination ot 


| 
hive per cent scrap loss 


High Production Possible 
While the powder-metallurgy tech 


nique often produces a product with 


1 
K hie ve DV 


} 
C harac teristics impossible to 


any other method of manufacture, the 


booster rotor is a straightforward me 
chanical component, and powder metal 
lurgy is, in essence, a new metalworking 
method which makes possible very high 
rates of production with precision 
Among the seven metal powder tab 


ricators now holding contracts, it is re 
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Capt. John D. Dale 


Frankford Arsenal, Philadelphia, Pa. 


ported that these rotors are being pro 


duced at an average rate of approxi 


mately 1,000 an hour per set of tools 
In the beginning it was seen that if 


} 


the physical requirements of this vit 


part could be met, there were intriguing 
advantages in using the powder-metal 


lurgy process. In addition to the pre 


cision and high rate of production, there 
was an estimated cost saving of approxi 
mately 40 per cent over the old method 
of producing rotors from extruded 7 
30 brass bar stock. Actually, some 
tracts have been let at a 

ilmost seventy per cent 


One of the reasons t 
is the virtual elimination 


inother is that the co 


trom powders could be made in a lower 


density, comprising approximately thir 


teen per cent less metal and without 


sacrificing a real margin of safety in 


] 


physical performance. 


Secondary advantages o 
tance during mobilization 


zation of production capacity not other 


wise burdened, and reliet of the pressure 


} 


on brass fabrication mills to produce the 


’ 
Tass 1N 


exact size of bar stock required 
powder 


trom W hich 


form is a single raw material 
ill sizes of stock are made 


Inventories are vastly simplihed. 


No Compromise 
Ordnance engineers involved in the 


materials-engineering study and the 
problems of redesign were not free to 
iuthorize a substitution without consid 
ering the grim reality that upon the per 
tormance of the fuze and booster cde 
1x nded not only the proper function ot 
irtillery ammunition but the 


American 


equipment. A 


1 round of 


very lives and safety of our 


} 


liers and their fine 


development work began, it was mad 


SOol« 


ery clear to all that no redesign wor 


be accepted which could have even the 


slightest tendency toward compromise 


performance and safety 


jut as the dramatic storv untolcde 


ind as each of the numerous proble 


soived, 


rotors produced by powder metaliuryy 


were it was established that the 


were superior in many wavs to those 


produced by the old method 


Before it was determined that a 
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sity of 7.4 gms./cm.® was required, there 
was a serious question as to whether 
proper function could be guaranteed 
with less metal to do the work and 
with the consequent reduction in ten 
sile strength. The rotor is a vital part 
of the assembly, occupying a large part 
of the space within the booster body, 
and as such it had to be verified that a 
reduction in weight would not signifi 
alter the performance of the 
and the 


cantly 


booster fuze. 


Handled as Unit 


Ordinarily the booster is assembled 
to the fuze during loading, and the 
assembly is handled thereafter as a 
single unit. Until the shell is fired, the 
rotor is locked in the unarmed position 
by a centrifugal pin. As the shell begins 
to rotate, the rotor turns under centrifu 
gal force to a precisely aligned armed 
position. It then 
where it is locked by further pin action 
for the duration of flight of the pro 


strikes a stop pin 


jectile. 

The fuze initiates the explosion at 
the proper time, and the rotor in the 
armed position brings the lead azide 
tetryl detonator into line. Explosion 
of the detonator through the booster 
lead sets off the booster charge which 
in turn detonates the high-explosive 
charge.of the projectile. Any premature 
detonation of the explosive charge in 
the projectile could cost the 


our own troops. 


Withstand Explosion 


To insure this feature of safety, a 
rotor which functions properly has to 
be able to withstand explosion of the 
with the 


without 


detonator rotor in the un 


armed position transmitting 
the explosion to the projectile itself. 
Detonation ordinarily shatters the rotor 
immediately around the 


In an area 


detonating charge, but as long as the 
explosion is not transmitted, the booster 
is Safe. 

The sintered brass rotors performed 
satisfactorily in these tests and estab 
lished 


mechanism, equal In performance trom 


themselves as a proper safety 
that standpoint to the rotors produced 
from the bar stock of somewhat higher 
physical values 

In preliminary firing tests and spin 
tests conducted at the Picatinny Ar 
senal, it was determined that the criti 
cal density requirement which controls 


centrifugal motion of the rotor had 
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lives of 


been achieved and uniformly main 
tained. 

There was a justifiable reluctance on 
the part of Ordnance engineers to con 
sider substitution of the proposed 80-20 
leaded brass for the 70-30 brass. Ad 
justments had already been made with 
respect to the density of the part and to 
certain of the physical properties. There 
was a distinct feeling that a limit had 


been reached on permissible variations 


Rees — 


Centrifugal force of shell in flight 
brings rotor into armed position, above. 


from the old specification. In line with 
its assigned mission of basic research 
in nonferrous metallurgy, and because 
of the availability of specialized per 
sonnel in powder metallurgy at the 
Frankford and 
thorough evaluation was made, with 


Arsenal, a prompt 
personnel of the Frankford and Pica 
tinny Arsenals collaborating. 

were con 


Further tests 


ducted, and some of the mystery sur 


important 


rounding the powder-metallurgy tech 
nique was removed, revealing both its 
advantages and its limitations. From 
that point, Ordnance and industry be 
gan to speak and understand the same 
language. The one was aware of the 
methods of approach and problems of 
the other. The fields of possible com 
promise were delineated, and final pro 
were submitted for 


duction samples 


approval. 


Mental Hazards 


In retrospect, it 
principal earlier problems were mental 


is evident that the 


hazards and mental reservations, lack 


of understanding of what powder 
metallurgy could or could not do, and 
the lack of realization, by the powder 
metallurgy trade, as to how little com 
could be in the per 


promise there 


formance of a component which so 
directly affects the lives of our soldiers 
and the performance ot artillery. 

It is some ol 


these obstacles and some of the prob- 


interesting to review 
lems which were created in the early 
days of production by several of the 
fabricators who first began to produce 
these rotors by powder metallurgy. 
The original 70-30 brass alloy speci- 
fication with the inherent high physi 
cal values based upon a theoretical den 
3 


sity of 8.53 gms./cm.* would be un 


economical if produced by powder 
metallurgy. Under ordinary manutac- 
turing methods, such as those used for 
7.7 gms./cm3 


to be 


the civilian economy, 


was the average density found 
practical. Higher values could only be 
obtained by subsequent working. 

The suppliers of parts made from 
brass powder also know that in work 
ing with 70-30 brass the sintering range 
is critical. This alloy must be sintered 
at a temperature of 890 degrees Centi- 
grade plus or minus 10 degrees. 

Under commercial sintering con 
ditions, such control is difficult to main 
tain unless an occasional fabricator 
happens to have the critical controls 
already installed. This narrow sintering 
range must be held constant to develop 
properties. A 


the required physical 


minimum sintering time is also im 
portant to develop the correct metal 
that 


lurgix al structure at temperature, 


Poor Machinability 

Another objection to the 70-30 alloy 
relatively poor machinability 
One 


was to permit the addition of 


was the 


of the sintered part. alternative 


a small 
quantity of phosphorus in the alloy 
which would widen the sintering range. 
fut to machin 


provide maximum 


ibility, as well as the wider sintering 


range, the 80-20 leaded brass alloy was 
suggested. 
This 


mately 78.5 per cent copper, 20 per cent 


useful alloy contains approxi 


zinc, and 1.5 per cent lead. It can be 


readily sintered at 880 degrees Centi 
grade plus or minus 20 degrees. Con 
trol this 


equipment for maintaining 


range is available in almost every 
powder-metallurgy plant in the country 
on a commercial basis. 

As lar as performanc ec was concerned, 
Picatinny Arsenal approved tentatively 
a suggested density of 7.4 gms./cm.3 
attainable with this 


which was easily 


metal. These decisions having been 


ORDNANCE 





Insufficiently sintered 80-20 leaded brass magnified 1,000 times 


made, another series of tests was con 
ducted at Picatinny including the spin 
test, a crushing test, a detonation test, 
a jumble and jolt test, and performance 
both high and low 


tests at tempera 


tures. 


Performance Satisfactory 
Performance of the test specimen was 
in every way satisfactory at this point; 
tentative specifications were issued and 
the component authorized for pro 
duction by powder metallurgy. 
The 


learned quickly of the significant sav 


prime contractors on boosters 


ings in cost and placed large orders for 
immediate production. In a short time, 
fifteen different producers of boosters 


contracts with seven metal 


plac ed 


powder fabricators. Some of these 


fabricators, however, had never worked 
on a commercial scale with brass. Al 
most every one in the trade had worked 
for years with copper and iron. These 
to work with and do 


metals are easy 


not require highly critical controls. 


Despite the abundant technical and 


trade literature on the subject, em 


phasizing the necessity for dry sinter 
narrow sintering 
| 


losing 


ing atmospheres, a 


x 


range, and precautions against 
zinc during sintering, it was not until 
atter production had started and some 


had 


a } 
aiticulties 


rotors been delivered that real 


showed themselves 


To make a precise metal part a pre 


cise set of tools is required in any metal 


, . ; 
working method. In powder metal 


lurgy, attainable precision is compli 


cated by certain shrinkage oO the 


during sintering. By utilizing brass 


powders of uniform chemical analvsis 


and controlled particle SIZ€ distribution, 


] 


the shrinkage is uniformly predictable, 


although it is not the same as the 
shrinkage factor in copper or iron com 


pacts. 
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Whenever the shape of the part is 
complicated by holes, irregular shapes, 
irregular thickness, or counterbores, the 
differential shrinkage of limited areas 
usually occurs. 

The experienced toolmaker, accus 
with brass, can 


tomed to working 


handle the shrinkage easily. Failure 
to do so means failure to produce close 
tolerances, irregular thickness, non 
parallel surfaces, and distortion of vary 
ing degrees. Where these parts fall out 
side the limits of permissible tolerances 
they are, of course, rejectable. Experi 
ence, skillful toolmaking, and good 
workmanship are required in any in 
dustry, but in working brass by powder 
metallurgy the requirements seem to 
be more demanding than usual of at 
tention to detail. 

In order to minimize some of these 
problems and maintain a high rate of 
production, some fabricators elected t 
machine in the counterbore after press 
ing the compact. In some plants this 
eliminated the problem of controlling 
shrinkage. 

a tendency to 


and it was 


Some rotors exhibited 


ward surface cruml 


thought by many people that this was 


sy 
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a characteristic of all rotors made by 
powder metallurgy. It was visualized 
that parts made trom powder as a raw 
material could easily revert to powder 
f subjected to the right kind of mal 
treatment. Nothing is further from the 
truth when the compacts are properly 
sintered 


Photomicrographic studies were 
made illustrating the surtace of a rotor 
which was not properly sintered. This 
condition can be attributed primarily to 
high moisture content in the sintering 
atmosphere. Unless the reducing gas 
is dried to a dew point of minus 40 
degrees Centigrade, there is a tendency 
superficial oxidation 
Darkening of 


Incipient 


toward internal 
which inhibits sintering 
also indicate 


the surface may 


dezincihication, 


Proper Sintering 


An uregular pattern de 


porosity 
velops in a poorly sintered brass com 
pact, while the pores oft a properly 
sintered part have a spheroidal charac 
ter. To achieve this structure, the com 


held 


zone of the 


pact should be at temperature in 


the hot sintering turnace 


for forty-five minutes. The approved 
80-20 leaded brass alloy will then reach 
a tensile strength of approximately 
25,000 pounds per square inch with 
an elongation of approximately 20 per 
cent. 

In the pressed and sintered condition 
there is a requirement for the drilling 
ot a radial hole in the rotor. In some 
trans 


I his 


drilling operation produces burrs which 


cases, for ease in production a 


verse counterbore is also drilled 


have to be removed, and a light tum 


bling operation is usually satisfactory 


for this. 
drilling and tumbling, 


Following the 


‘ 


Properly sintered 80-20 leaded brass at 1,000 magnifications 
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desire to see the Chicago where the several problems 
ment. Ordinarily, a dichromate diy mi m powder succeed. In fact. were state: 


them solved forthwith. Also present at 


the rotors are given a passivation tre ‘ trong 
1, discussed, and many otf 


is used which would be done 
metal-powder tabricator, but in 1 ! 10d alling lividual the meeting were representatives ot the 


uses of actual practice the tinal d tabricator’s shortcomings a basic and Ordnance Ammunition Center in Joliet, 


and deburring operations are done by characteristic weakness powder Ill. 


the prime contractors metallurgy technique. \rsenal—the three Ordnance install 


Picatinny Arsenal, and Frankford 


When | luctio ' under wavy, tons respectively interested in nonter 


Possible Problem the first defective rotors began to come rous materials engineering, design, and 


production of the booster 





Acceptable Rotors 


if “In retrospect, the principal P 
: earlier problems were mental Fe ; 

hazards and mental reservations or whicl 

lack of understanding of what " hicatio tunctioned 
powder metallurgy could or | 
could not do, and lack of reali- 

zation as to how little compro- 

mise there could be in the per- 

formance of a component which 

so directly affects the lis es of 


ng wast 


met 


our soldiers 





Complete Inspection 
W hile there 


1 weak part, and 
ition is held to the effe 
rious nicking o 


sirable radii pre 


, 
ntracts been pla 
fabricators tha 


ithorized su 
" 
pliers ¢ 


up new n 

methods 

ecom 
those 
these 
different 
facturing 
ind were Tt rowor { 


py compet 


Large Inventory 


Some suppliers Subcotr 
anticipated requirements \ ch me t was appointed 


materialized, and it n ri ing the chairmanst 


in some directions t 


plitz of the Bound Brook Oil-Less Bear 


any ni ubcommittee 1 


of brass on hand wt 
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Electronic Fuze Research 


Role of the Ordnance Division, Bureau of Standards 


$ 


by 
R. L. Eichberg 


$ 


Engineers and technicians 
solve many problems in 
improving and developing 
new ordnance equipment 


* 


HE Ordnance 


sion of the 


Development Divi 


National 


Standards is the prime laboratory of the 


Bure: 


Army Ordnance Corps for research and 
development on electronic fuzes. The 
Army 
this division 
Othce of the 


establishes the 


Department of the determines 


the program of Specih 


cally, the Chiet of Ord 


nance projects which it 
wants the National Bureau of Standards 


funds for 


to undertake and provides the 


the if accomplishme nt 


The Proximity Fuze 
Work at the NBS Ordnance Deve 


opment Division is lar 


] j 
gely concerned 


with the proximity fuze—the tiny de 


vice which causes a bomb, rocket, 
tar shell, or missile to 
when it’ is at ; e€ to cause 


mum damage its target. (Similar 


tiles are deve 


Navy 


luzes for 


oped 


rotating 


prov 


elsewhere, under sponsor 


ship.) 


Headquarters of the div 


ision 
the Harry Diamond Ordnance 


tory, named brilliant eng 


who was respensil for the 


inception 


of this work at the Bureau and wh« 


contributed so extensively to the art 


The division’s work, however, is car 
ried on in several buildings on the Bu 
reau grounds, in a number of field sta 


tions—one as far away as California 
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Mr. Eichberg is chief of the Pat- 
ents and Technical Reports Unit 
Ordnance Development Division, 
National Bureau of Standards 








and at scores 


which are under 


assigned tasks 


Early work on 


fuzes 


years ago, Was ot a ge 


Various « 


conceived, ¢ 


tory nature 


ciples were 
work 
which 


promising the radio 1uze 


tested. As a result, 


trated on the type 


Purpose and Advantages 


Betore discussing the 


operatior 


known as VI 


tuzes (otten 
ther purpose 
onsidered 


Bom Bombs 


iriet ol targets 


Lay i« 


ground 


personnel, 


vehi ics \g 


rainst buil 


fective damage can 


bomb hit, with a short tu 


anism causing the burst 
the building 


Such a system, howe 


bomb to be less effe 


distance from the target 


mechanism causes the explosior 


} 
cur after the boml 


— 


the earth, resuluunyg in a ITs 
pattern directed upward. The 
proximity tuze « uses the burst to © 


ibove the target, with a 


vurst resuluin in « 


pattern 


lestruction, 


Greater Damage 


ground perse 


In the case ot 
| 


1 caused 


uUdtaye 
} 


wombs is i 

the lraymentation 

rather than its apex in the targ 
giving coverage of a greater are 


since the tragmentation path 


urd rather than upward, du 


nnel of those behind barrier 


inerabdic 


\ combination of the two ta 


1 above 1s encountered in 


rnbed 


d land chicles 


uze apy 


il more « hance 


ya hit than in those usin 
issiles with other types of tu 


Since the | 
missile can be 


predetermined posi 


is contact tuzes 


tuzed caused ‘ 


when it is at a 
with respect to the target, it Wi 


serious damage to, or destr 


irget when a contact-t 


otherwise similar missile wo 


niy i not-very-near muss This 


costly missiles 


In this drafting room of the Ordnance Development Division, working drawings 
are prepared by the staff for use by the division shops and outside contractors 
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more important—-a more certain weap 
on against an enemy. 

Mortar Shells and Guided Missiles. 
Mortar shells are proximity-fuzed much 
as are bombs for use against ground 
troops. Guided missiles may be ground 
to-ground, when the problem is similar 
to that of 


when the use is similar to that of air 


bombs; or ground-to-air, 


to-air rockets. 


Work Expanded 

In view of the existing world ten 
sions, the work on proximity fuzes for 
a multiplicity of uses is being greatly 
expanded, and an urgent need exists for 
high-level electronic engineers, physi 
cists, mechanical engineers, mathemati 
cians, and allied professional personnel 
in the Ordnance Development Division 
of the National Bureau of Standards. 
These men will work in finely equipped 
laboratories, with great opportunity for 
the exercise of originality and inde 
pendent judgment. The fields of en 
deavor in the design and development 
of proximity fuzes are virtually un 
limited. 

The more advanced ideas under de 
velopment cannot be discussed here, 
but one phase of the work may be de 
scribed, since it is virtually the “Model 
T” of VT fuzes as compared with cur 


rent ad\ ances, 


Miniature Transmitter 


This form of proximity fuze contains 
a miniature radio transmitter and re 
ceiver. The transmitter radiates a pre 
determined pattern into space, a certain 
amount of this radiation being detected 
When 
proaches a target a portion of the radi 


ated 


in the receiver. the fuze ap 


energy is reflected, a part of the 
reflected energy reaching the receiver. 
Due to the time lag caused by the travel 
of the radiated wave from transmitter 
vet and back to receiver, the di 


the 


to tar 


rectly transmitted and reflected 
waves will be changing in relative phase 
as the missile approaches the target. 
Chis phase shift results in a beat note 
of varving frequency appearing at the 
output of the detector. An amplifier 
which follows the detector is designed 
to pass only that frequency which cor 
responds to a given set of conditions. 


To prevent firing of the missile at 
greater than useful distances, the sensi 
tivity of the fuze is so set that the signal 
amplitude will cause firing only when 


the critical distance has been approached 


840 


This is the distance at which the mis 
sile burst will be in position to destroy 
or to damage the target seriously and 
may occur at maximum useful distance 
from the that misses 


target, so even 


which are not particularly near the 
target will be lethal. 

The use of electronic circuits in mis 
siles poses numerous problems not en 
countered in ordinary applications and 
so requires special skills from those en 
gaged in the research, development, 
and production engineering phases of 


such projects. 


Small and Rugged 

Among the problems is obtaining a 
circuit which is both small enough to 
fit in the usual fuze well of a missile 
and rugged enough to withstand not 
only the usual rough handling com- 
monly accorded field equipment, but 
also the shocks which attend firing (as 
in trench-mortar shells) and flight. The 
constant striving for reduction of size 
has led to the extensive development of 
miniature components, including elec 
tron tubes, inductances, capacitors, re 
sistors, and wiring; of miniature assem 
blies, such as power supplies, oscillators, 
antennas, amplifiers, and detectors; and 
of completely packaged miniature 
units. 

One result of this program was the 
development, by NBS contractors, of 
miniature printed circuits for use 1n 
proximity fuzes during World War II. 
subse 


Such circuits have found many 


quent peacetime uses, Suc h as in tele 
vision tuners and especially in hearing 
aids. A portion of this field is devoted 
to the production of printed resistors, 
inductances, and capacitors. Precision 
methods of producing such components 
to close tolerances, with the use of sim 
ple printing techniques, are being ac 


tively pursued. 


Subsubminiature Tubes 


Subsubminiature electron tubes 
made in envelopes of a size usually as 
sociated with flashlight bulbs—are an- 
field in 
continues. 


When 


signed and constructed it must be so 


other which intensive work 


such a circuit has been de 
mounted in a fuze ogive that it is pro 
tected from humidity and vibration, A 
number of techniques are used for this, 
one of the major systems being the cast 
ing of the assembled unit in a plastic 


with the requisite properties. 


Once reduced from an itch in an in- 
ventor’s brain to a piece of ordnance, 
the fuze must be thoroughly tested and 
the “bugs” eliminated before the de- 
sign can be even so lightly frozen that 
it is no more than frostbitten! Labora 
tory bench tests are made, and any 
changes which appear likely to improve 
the dependability or efficacy of the unit 
are incorporated into subsequent test 
production. 

When the laboratory 
that the item is ready, field-test crews 
take over and put the fuze through 


tests which closely simulate the condi- 


tests indicate 


tions of actual warfare. After any de- 
sirable changes are made, the produc- 
tion engineering staff determines how 
the 
produced, for, in the event of hostilities, 


fuze may be economically mass- 


many models of fuzes would be re- 
quired in quantities numbered in the 


millions. 


Machines Take Over 

In this step, engine-turned parts are 
supplanted by extruded ones, and milled 
parts by stamped ones—machines take 


over the work previously done by 
skilled machinists. The cycle of testing 
begins again on the production models, 
and these are “debugged” to provide 
the best fuze which can be produced in 
ind at the lowest 


sufficient quantities 


cost. 


Other Divisions 

The NBS program in ordnance de 
velopment the full 
attention of the Bureau’s Ordnance De 


engages not only 
velopment Division but the participa- 
tion of other NBS divisions—the Elec- 
Chemistry, and 


tronics, Mathematics, 


Electricity Divisions. Moreover, many 


tasks are let out to industrial concerns 
which perform various phases of the 
work under staff supervision of division 
engineers. For example, in addition to 
the Bureau’s Electron Tube Laboratory, 
one or more tube manufacturers may 
be working on the development of new 
tubes 

From this limited description of the 
Bureau’s work en ordnance, it becomes 
apparent that there are great opportu 
nities in the expanding program on 
tuzes 

Research men and _ physicists are 
needed to conceive and explore new 
ideas for proximity fuzing and to find 
new ways of getting better results from 
established basic systems. 
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rained machinists equipped with modern tools assure the production of the 
models needed in the development of new ordnance weapons and other devices. 


In the quality-control room, models from the model shop are tested for electrical 
and mechanical characteristics when subjected to conditions to be encountered 


Above, engineers use the screen room for conducting certain tests. Below, the 
chemical laboratory develops special formulations for unique ordnance uses 


Engineers are needed to reduce to 
practice the fundamental designs w hich 
are proposed and to evaluate such pro 
posals for utility and feasibility, to in 
vent improvements in current items 
and conceive new approaches, to con 
duct laboratory and field tests, and to 
change laboratory models into produc 
tion items. These engineers work pri 
marily in electronics, but every held of 


physical science is involved. 


Many Skills 

Draftsmen, machinists, and labora 
tory mechanics play their part in the 
program, transiating the ideas of the 
scientists into the fuzes that will be 
fired on mortar shells, bombs, rockets, 
and guided missiles. 

There is even an urgent need for ex 
perienced report writers, since sponsor 
ing agencies ot the armed forces, con 
tractors, and cooperating sections must 
be kept continuously informed as to the 
progress of the various projects. Several 
writers with excellent electronics back 
ground are needed, and at least one 
with a good knowledge of chemistry 
and one to specialize on reporting pro 
grams in mechanics 

A need also exists for chemists, es 
pecially those with experience in the 
production of synthetic resins or printed 
circuits and printed components 

Other specialists needed are antenna 
designers, radiation engineers, selsyn 
engineers, telemetering specialists, and 
both engineering and patent draftsmen 

The jobs which are open pay from 

3.410 and upward for draftsmen and 
mechanics to a maximum of $10,800 
for the highest grade engineers and 
phvsic ists, with many openings in inter 


mediate grades. 


High Caliber Workers 
Work at the National 
Standards is particularly attractive 


men of high caliber, for they will be in 


daily contact with other men of out 


standing competence in their fields of 


science. Moreover, organizational and 
idministrative controls at NBS are held 


to a minimum, and the most informal 


tits 


’ ' 
relations compatible with the mere 


reasonable coordination are consist 


ently maintained. 


liberal ] 


, 
leave and retirement 


policies with excellent job security. And. 


T he re are 


perhaps most important of all, each en 
plovee has the knowledge that he is 


working for the national defense 





T was just thirty-five years ago, in 

1917, that the War Department issued 
orders to three officers to proceed to 
Arnouville, Las Gonnesse, France, for 
the purpose of establishing an antiair 
this small 


craft artillery school. From 


beginning (the first class consisted otf 


approximately twenty-five (American 
officers) has developed the Antiaircraft 
Artillery Guided Missile Center 


at Fort Bliss, Tex. 


and 
Phe original pioneers 


in the held of antiaircraft artillery 


could not have conceived of the vas 


establishment which was destined to 


yrow out ol this humble ind oun 
heralded beginning. 

In 1917 the airplane was little more 
than a potentiality: the guided missile 
unknown: the atom bomb not eve 
United States, situ 


ated between two oceans, could sec 


conceived; and the 


only 


1 waterborne threat to its existence 


Many Changes Wrought 


What changes have been wrought in 


" 


these past thirty-five vears! In the field 


of antiaircratt artillery the advances 


been tremendous. But e\ 


phe nome nal, 


have 
possibly ¢ 


new 


and 


promising, is the held that 


been added—guided missiles 
nissiles, sur 


j ] 


considered 


\t present, guided 


to-air is 


type, are 
menting the conventional 
artillery. But in this d: 

and electronic wonders, it 
itnon 


Misses may sOTNic day 


specu 


the realm o 


major role 


Research and development have 


vided new and better equipment, 


weapons without men to operate then 
| 


ind useless Use of uns an 


are inert 


associated equipment in rors requires 


trained men: but compared with the 
technical knowledge necessary for oper 
ation of modern material the 


regi ments were simple 


No Electronics 
Weapons ol 


mech Ink il 


} ' 
that 


Lone 
power 


used 


in contr 
is the tota 
In 1918 
operate the 


and required 


equiy 
training. Today, 
ists mm uml t treld ind main 


tenance requirem that these 


842 


Guided Missile Center 


Combined Training and Testing Ground 
For Antiaircraft and Rocket Groups 


Maj. Gen. John T. Lewis 


Irtillery and Guided 


Tex. 


Commanding General, Antiaircraft 
Wissile Center, Fort Bliss, 


1 thorough elec I replacement pers 


World War. 


Antiaircrat 


specialists must ha 


tronic background and technical know 


how. 


It is no longer possible to Bliss 


essarv skills through on-th 


the ne 
many 
} 


needed ind the irge num 
and 


training Considering the 
ver ol 
guided-mussiie units ¢ 


aircratt 
operating or planned, 1t 1s ipparent that 
facility ; the 


ind Guided Missile 


present 


such a 
for thorough and « 
liss, established in 


El Paso, Tex.. 


history, 


104 years ago, has an 


interesting including Indian 


posed « 


wars and Mexican punitive expeditions 


It has experienced many changes, 


but ) ; No. 4, the 
Missile 


the greatest and most far-reaching oc ind G Branch of 
curred when it became a training center tiliery I yl, guided-t 


" | 
tor antiaircraft artillery units and anti talon, Reser 
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units of one group of two battalions. 


This was the official beginning of the 
integrated antiaircratt family as it exists 


today. 


Rapid Expansion 


Chis condition quickly passed with 


the heightening tension of the inter 


national situation. All agencies ex 


panded, and recently a fifth 


the 


agency, 


Antiaircratt Replacement Training 
vdded 


tederalized National Guard 


Center, was 
units wer 
ordered to Fort Bliss tor 


training prior 


to assignment to permanent stations 


With the a 


1949 of numer 


tivation ring 1935 and 
us General Reserve ant 


aircraft units, the ison at one ti 
consisted ot three 
and forty bat 
I ach ol the 
the ¢ has 
, 


efforts of all are 


enter 
integrated by the Anti 
Guided Missile 


products, 


Artillery and 


that the end 


aircralt 
Center so anu 


aircratt and guided-missile 


units, 


able to perform their Missions 
ficiently. 
In the 


the antiaircrat 


final nal . the mission of 
guided missile units 
the SIM pic 
Attack all t u 
on the sea, 


Army Fiel Board No. 4 is 


the agency of the Center charged witl 


Statement 


ets on the land, 


Forces 


the evaluation of all recon mendations 


for the development or improvement of 


existing equipment, the review and 


study of gn matériel, and the 


preparation ultary characteristics 


1 " 
and recor lations for the deve oOo; 
nent It 


Field 


contact with development 


ment otf 
the Chief t Army 


maintainit 


equip assists 


Forces in 


agencies phases ol the ce 


test 


velopment an I leering 


forms the s tests when so 


and recom modifications, 


fications, and ndardization 


ment. 


Duties of the Board 


Board 4 is al urged with recom 


mending the basis of 


ized 


issue of standard 


equipmen issisting in the prepa 


ration ot trau literature; continuing 


1 reports on the 


| 


observation ; perform 


{ standard ttems: and 


ince oO 


mending main nce 


recom 


placement 
items tested 


To accomplish — this 
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both 


come 


board has three operating sections 


antiaircraft artillery, guided missiles, 
being a 


The 


pro} 


and instrumentation, the latter 


service section tor the other two 


board is intimately connected with 


ects from the drawing-board stage 
until user's tests are completed and 


the item is approved tor issue or its 


} 


nonsuitability is definitely determined 


In the discharge of its duties, the board 


coordinates veiy closely with iriou 


industrial and Department of Deter 
lanning 


Within the ¢ 


contact a radinates its 


ivencies 
enter 
tains close 
activities with the 
ds Mussile 

1 the 


board are 


< the 
personnel supplet rent 

@ ] 4 1» 
personnel or units trom General Neser\ 
ided Missile 
Development is indec 

No agency 


zant of the sl 


nits and the rst Gu Cro 


unde rtaking 
body's business.” than the 
Tactics and Techniques 

The 


Branch of the 


Missile 


is the 


Antiaircraft and Guided 
Artillery 


wencyv charged with instructing officers 


School 


ind enlisted artillerymen in the tactics 


and techniques of the empiovment of 


ntiaircraitt and guided missile 


velopment ot or chat ves to tacth 


doctrine pertainu 


and 


! 
technical 
aircratt guided missiles 
ration of training literature 

his | h al 
This branch also presents 
commendations on we ipo 


] 


organization, an rest 


to antiaircratt and 
j 


ind conducts 


hi son 


its to insure that schoc 


ine with actual operatior 


el 


preparation 
\ variety « 
officer ind 


\t present, the re 


courses ot wl ict 


specialists such as! 


ontrol electricians 


ind missile guidan 


from the 
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guided missiles; to engage in advanced 
individual-unit and combined-arms 
training for the employment ot guided 
missiles; and to train cadremen, fillers, 
and replacements for the radio-con 
trolled airplane target detachments. In 
performing these missions, the 1st 
Guided Missile Group coérdinates and 
cooperates with all agencies at the 
Center and with the Army 


Corps installation at White Sands Prov 


Ordnance 


ing Ground. 


Battalion Expanded 

Originally, the guided-missile unit at 
Fort Bliss, first of its kind in the U. S 
Army, consisted of one battalion, or 
1945. This 
expanded to a regiment with two bat 


battalion was 


ganized in 
talions, and later to a group of three 
battalions. 

The Office of the Chief of Ordnance 
is purchasing agent for certain guided 
missiles. After purchase, the missiles 
are received by the 1st Ordnance 
Missile Provisional 
White Sands 


are checked out to deter 


Guided Support 


Battalion at Proving 


They 


equipment has 


Ground. 
mine if all been re 
ceived and is functioning and are then 
delivered to the 1st Guided Missile 
Fort Bliss. 


For training purposes the missiles 


Group at 


are again checked and sent to one of 
the Fort Bliss ranges for final prepa 
ration and firing. 

Further aiding the 1st Guided Mis 
White Sands 


Ground Ordnance provides technicians 


sile Group, Proving 


to assist in the technical phases of 


establishing range facilities, such as 


high-pressure aspects and frequency 
coordination studies, and to advise on 
problems of setting up launching pads 
and blockhouses on the Fort Bliss 


guided-missile ranges. 


Direct Support 
The 

tween guided missile activities at 
sliss and White Sands is indicated bi 

the rst 

1st Guided Missile 

1 White 


in direct 


relationship be 
Fort 


extent ¢ the 


the fact that Battalion of the 


Group is actually 
Sands Proving 
the Ord 


research and de 


Statione 


Gsrour support of 


nance guide d mussile 


vent program. Battalion person 


nel are working side by side with 


civilian contractor per 


check 


out, and launching of guided missiles, 


Ordnance and 


sonnel in the assembly, testing, 


and ire engaging in specialized train 


844 


ing provided at the manufacturing 


plants. 

The 1st Battalion also carries on cer- 
tain phases ot range instrumentation 
in further support of Ordnance activi 
ties at the proving ground. This mutual 
assistance program dates back to 1945 
and has brought the local Ordnance 
and Artillery probably closer than the 
two ever were during the merged 
period of 1821 to 1832. 

The 2nd Battalion is a training bat- 
talion and contains primarily those 
personnel who have had no previous 
training in guided missiles. The train 
consists 


these men 


indoctrination in 


ing received by 
of orientation and 
guided missiles and basic skills neces 
sary for guided-missile operations. The 
battalion will also assist in the test of 
those guided missiles which are in the 


test stage or have been adopted. 


Joint Training 

In addition to the teamwork on the 
Army's guided-missile ranges in this 
vicinity, Ordnance and Antiaircraft 
personnel are being schooled together 
at such places as the California Institute 
of Technology Jet Propulsion Labora 
tory where they receive special instruc 
tion on the hring and preparation ot 
missiles. In the near future, guided 
l to take 


should be ready 
conventional 


missile units 


their places beside the 


type artillery units. 


Unit Types Vary 

Of the older battle-tested type antiair 
craft units, there are a number stationed 
at Fort Bliss preparing for tactical as 
signments. The number and types of 
these units vary as units complete their 
training and depart and as new units 
are either ordered in or activated. Two 
tvpes of antiaircraft units are present 
Guard 


Reserve Regular 


federally recognized National 


units and General 
Army units. In a few instances, organi 


intiaircraft battalions from Infantry 


Armored di 


part ol their tr uning under the super 


isions receive all or 


and 


vision of the Center 


Service-tvpe units ranging in s1z¢ 


1 
trom a 3-man signal radar-mainte 


nance unit to an Ordnance mediun 
received 
A notable 
Medium 


now 


maintenance battalion have 


their training at Fort Bliss. 
example is the 1st Ordnance 
Company which is 
fighting in Korea in 


ist Marine Division. With its extensive 


Maintenance 
support of the 


maneuver areas, and 
other Fort Bliss is a par 
ticularly good place for troop training. 
The mild and sunny climate permits 
training the year round. 


Air defense is a big job in which 


hiring ranges, 


facilities, 


every one plays a part. The antiaircratt 
and guided-missile units are but a seg- 
ment of air defense. Thirty-four years 
of research and development have been 
poured into the effort to make antiair 
craft artillery and guided-missile units 
the best that human ingenuity can 
devise. 

Looking back over the years, it is 
reassuring to see that the 1952 version 
shows outstanding achievement in the 
following fields over the 1918 counter- 
part. Rates of fire have been stepped 
up, accuracy improved, and the lethality 
of projectile and fuze increased in 
powering of 


effectiveness. Electrical 


equipment now eliminates slowness, 
inaccuracies, and physical limitations of 
manpower. Flectronic devices have 
been added, effective range greatly in 
creased, targets not visible can be en 
gaged, and mobility has been advanced 
to the point where, in some cases, it 
is equal to that of the troops which the 


antiaircraft artillery supports. 
Training Not Neglected 
The 


proved weapons has not been neglected. 


training of men for these im 


must 


challenge, but training 


It is a 
keep pace 
quirement has dictated the organization 


Artillery and Guided 


with development. This re 


of the Antiaircraft 
Missile Center into its five principal 
training of specialists (Anti 
Guided Missiles 

School ): 


agencies 
aircraft and Branch, 
the Artillery training of 
Guided 


testing 


guided-missile specialists (1st 
Missile 
(Ar 


of basics (Antiaircraft 


Group): research and 
Forces Board 4): 


Artillery Re 


w Field training 


placement Training Center): and train 
Artillery 


Guard 


units (Antiaircraft 


Reserve and Natic nal 


ing of 
General 


units) 


“Attack All Targets” 


Great things have been accomplished 


in the past. Greater accomplishments 


are predicted for the future. In the 
midst of the complexity of operations 
guiding light is the 


simplicity of the goal ot 


it the Center the 


intiaircralt 
to attack 


on the 


and guided missiles 


artillery 


all hostile tar ] 


gets on the land, 


sea, and in the arr. 
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Ordnance Heavy Tank Transport 





ee 
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This huge Ordnance tank transport has two power units, one in front and one in the rear, and may be controlled from either 
end. When ready to retrieve a tank the transport bed is dropped and one unit pulls away as shown above. The tank is then 
driven or pulled aboard, the unit backs into place, and the bed is hoisted to the traveling position, below (Defense photos 
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Czech Small Arms Ammunition 


A Resume of the Industry in an Important Russian Satellite 


. 


by 
Harry Wandrus 


* 


The mechanical know- 
how of Czech munitions 
workers is at present a 
dubious asset to Soviet 
Russia’s military forces 


. 


LTHOUGH there were all sorts 
of powder mills before that time, 


the real foundation of the small-arms- 
ammunition plants as we now know 
them was the formation of the Sellier 
and Bellot plant in Prague in the year 
This was located in what was 


a suburb of the city, and it was 


1825. 
then 
still located there as late as 1897. Since 
that time the section has been incor 
porated into the city proper. 

Several important items were manu 
factured there prior to World War I 
propellent powders, 8mm. Mannlicher 
rifle and g-mm. Steyr automatic-pistol 
cartridges for the Austro-Hungarian 
Army, and, what is of particular in 
terest to us in the United States, 7-mm. 
Mauser found its 
way to us from the guns of the Span 
Spanish-American 


ammunition which 


iards during the 


War. 


Hunting Ammunition 
Hunting 
types, including such as the “Saxonia” 


ammunition of various 


shotshells, also were manufactured there 


for the many hunters who came from 
all over Europe to stalk the wild game 
which abounded in Bohemia until the 
time of World War I. 
But Sellier and Bellot wasn’t the 


846 


only ammunition plant. Sometime dur 
ing the nineteenth century, possibly 
1890 or sooner, the G. Roth Company 
of Vienna established a considerable 
plant at Pressburg (now Bratislava) on 
the Danube River, which, with two 
dynamite plants, employed some 778 
men in the year 1900. 

War production 
much without event throughout the 
first major conflict. With the cessation 


formed 


proceeded pretty 


of hostilities the newly state 
looked over its assets and plunged into 
making ammunition for its own forces, 
Included in its small armaments were 
many strange and varied weapons. For 
some of these, no further ammunition 
was deemed necessary; for others, pro- 
duction was continued. It might be in- 
teresting to note that the United States 
supplied the Czechoslovak Legion- 
naires with ammunition, among other 


things, during their stay in Siberia. 


Manufacture Continued 

Keeping the 8-mm. Steyr-Mannlicher 
rifle as their standard weapon, the 
Czechoslovaks continued 
ing this cartridge up to the present 
time. Also manufactured during this 


period were 9-mm. Steyr pistol car 


manutactur- 


tridges which have been kept as a 
stock item by their factories until the 
present. 

By the year 1920 the management 
of the chief Sellier and Bellot plant at 
Prague decided that its related works 
at Schonebeck, could no 
longer be profitably operated, and the 


Germany, 


existing relationship and ownership 
was dissolved. The mother plant at 
Prague was still 
Zizkov in 1929. It had expanded some- 


operating out of 





Mr. Wandrus, a_ well-known 
student of small arms and am- 
munition, is firearms editor of 
Hobbies magazine and secre- 
tary of the Wisconsin Gun 
Collectors Association. 











what and was at that time employing 
1,000 workers 

A small ammunition plant, appar- 
ently operating with the idea of mak- 
ing sporting ammunition, existed for 
a brief period (1922-1926) at Kriegen 
(Kryry), near Carlsbad, Bohemia. Its 
history is unknown. 


Two Plants 

There seems to be considerable con- 
fusion as to just when and by whom 
the Pressburg plants were operated. 
Some of this is cleared in the realiza- 
tion that there were apparently two 
ammunition plants in the city either 
during or (more unlikely) after the 
war. Evidence definitely points to the 
fact that the G. Roth plant moved in 
1924 to a small town called Bystrica 
on the River Waag and that its former 
plant was converted to sugar refining 
at considerable expense. 

For the period 1918 to 1924 it had 
been operated as a unit or plant of the 
Czechoslovak Government and appar 
ently after its transfer to central 
Slovakia reverted back to some sort of 
private ownership. The old Roth head 
stamps were in use until the adoption 
Model 1924 

at which 


Mauser rifles by 


Army 


of the 


the Czech time new 


dies and new headstamps were made. 


One Thing Certain 
One thing is certain and that is that 


some sort of Roth plant existed in 


Bratislava as late as 1935 because on 
that date mention is made of such in 
December 30, 


the London Times of 


1935, and the Czechoslovak Encyclo 


pedia (Vol. IX, p. 162, 


that this plant making ammunition for 


1929) states 
rifles was then employing ¥,200 men. 
Reliable that the 


omnipresent Brno Small Arms Works, 


sources indicate 
with interests everywhere, was operat- 
ing the Roth plant at Bratislava until 
and after removal from that place. 

A plant called the 
Arms Factory operated in Brno and 


Czechoslovak 
produced, among other things, 7 .Q2- 
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and semiautomatic rifles 


guards, foresters, etc.; 





.32 ACP for the various automatic pistols in use in the army; 

.380 ACP for various military automatics; 

g-mm. Parabellum (Luger) tor submachine guns; 

7.92-mm. Mauser cartridges for issue rifles, carbines, machine guns, 

these came in different bullet types 
(flat and boat-tailed) as blanks, armor-piercing, and wooden 
bullet cartridges quite similar to those in use by the Germans 
for familiarization and simulated battle fre; 

8-mm. Mannlicher cartridges for use in the Steyr 
secondary or reserve weapon and was also issued to border 


15-mm. projectiles of various types for antitank and other purposes 
Made in high-explosive, tracer, blanks, etc. 


this was the if 








Czech small-arms ammunition in production in 1938. 


mm. Mauser ammunition for the 
republic and all through the German 
occupation. Ammunition manutacture 
here was apparently a secondary con 
sideration. 

The 1930's saw considerable exporta 
tion of small arms and to some extent 
small-arms ammunition. Hungary, 
which was still armed with the 8-mm. 
Steyr-Mannlicher, needed ammunition, 
the 
chased vast supplies of 8-mm. Mauser 
Sellier Bellot. 


There is evidence that hardly a coun 


and Chinese Government pur 


ammunition from and 
try in Europe or the Middle East was 
without at least some small purchase ot 
ammunition from the Czechs, and it 
was stated that prewar Czechoslovakia 
was the “arsenal of the world,” pos 
sessing probably half the war-material 


potential of the eastern part ot Europe. 


Tremendous Supply 

In addition to these outside markets 
the Czechs were able to supply their 
armed forces with tremendous amounts 
of small-arms ammunition, both in 
government plants and through the 
medium of the various con 
The 
amply bore this out in an official state 
the mobilized 


private 


cerns. mobilized army of 1935 


ment which credited 


forces of this country of but 14,000,000 
population with having a stock of one 
billion rounds of intantry ammunition 
on hand. Czech production of material 


in 1938 included the small-arms-am 


munition types shown in the table 
directly above, 

Fearing as they did the nearness and 
designs of their neighbors, particularly 
the Germans, various plants essential 
to the defense of the nation were 
moved into the center of the country 
starting early in the ‘thirties and con- 
tinuing until the German occupation in 
Particularly 


armament plants, chemical (cellulose) 


1938. was this so with 
factories, and munitions plants, such as 
the Roth 


moved from the border city of 


above-mentioned plant, 
Press 


burg to the center of Slovakia. 


Left to Germans 
the Munich 
in 1938 most everything of military 


Because of Agreement 
value had to be left to the German 
invaders, and what had been removed 
in spite of the agreement was taken 
them almost 
Large quantities of ammunition were 


over by intact in 1939. 


available to the Nazis in calibers w hich , 


were in almost every case of use to 


them. The supplies of some of these 
must have been tremendous when one 
takes into the account that boxes of 
g-mm. Parabellum cartridges have been 
sold on the American market as little 
as two years ago which were marked 
as having been made in 1939. 
Apparently little sabotage took place 
until the war actually got under way 
rate there doesn't to be 


at any seem 


much record of such. Real sabotage, 





Though the Czechs have always looked upon Russia 
as a Slavic brother, recent reports indicate that the 
Russians have so retarded outfitting the Czech Army 
that it is only suitable for keeping internal order. 


March-April, 1952 


tor the most part of the slow-down 


ariety, began in earnest in yy 


40. 
Mysterious tires broke out in the works 
ot Sellier and Bellot in Vlasim, in one 
case blowing up the filling division and 
both Czechs Germans, 


killing and 


though of course, always more of the 


itter. 


Sabotage Unaffected 

Mass arrests and execution of Czech 
workers never materially slowed down 
had 


hirst to exploit these arrests and execu 


sabotage. It been the policy at 
tions in the newspapers in an effort to 
terrorize, but the practice was stopped 
since it seemed to incite new sabotage 
efforts. , 

In the Sellier and Bellot plant at 
Vlasim twenty million rounds of small 
arms ammunition were returned by the 
German Army as being defective or 
improperly marked, and the only ex 
planation they could obtain from the 
workers was that the artificial light in 
use was such that it was often impos 
sible to distinguish between various 
yellow and white fillings. In 1941 it 
was estimated that sabotage had caused 
a fall of forty per cent in production 
in the primary ammunition and arms 
plants at Brno, Pilsen, Kladno, and 
others. Out ot range ol Allied bombers 
as they were during most of the war, 
the various plants suffered little dam 
age from without and, despite sabotage, 
little trom within. 


Did Good Service 


Throughout the war these plants did 
the Germans good service and pro 
vided them with a very large part of 
their small-arms ammunition. Prime 
suppliers for the German Army were 
Sellier and Bellot in Vlasim, the plants 
at Banska Bystrica, Banska Podbrezova, 
the works at Vsetin in Moravia, and 
the Rokycany Works at Pilsen. 

With the ascendency of the Red Star 
immediately to the east with 


Czech divisions in Russia throughout 


and 


the war, it was apparent as early as 
the middle of that the 


would have something to say about the 


1945 Soviets 
Czech armament industry. In May of 
that the 
staff, General 
the statement 


year Czechoslovak chief of 


Bocek, 


organization, 


Bohumil made 
that the 
armament, and training of the new 
would be 


Army 


Czechoslovak armed forces 


lentical with those of the Red 


847 
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Antimony 
480 
1,090 


928 


Year 
1932 
1933 
1934 
1948 





Copper 
936 

779 

63 


Lead 
4,600 
4,200 
3 4,500 


8,000 








Czechoslovakian production of metals needed for ammunition 


and that they were to be built around 
the Czechoslovak divisions in Russia. 

That this is now only partly true is 
obvious from the fact that for the most 
part small arms, including rifles, pis- 
tols, and machine guns are the same 
and in the same caliber as in prewar 
Czechoslovakia, and wherever possible, 
all other equipment, uniforms, etc., are 
also. Only the masters are different. 


Industries Nationalized 

The republic was hardly reéstab- 
lished when the President of the Czech 
republic signed a decree on October 
24, 1945, nationalizing all the arma- 
ment industries. All future foreign 
deals were thus no longer simply a 
matter of business but a reflection of 
political thought, and this reflection too 
often was that of the government of 
Russia. 

In effect, it was an excellent oppor- 
tunity for Russian that 
munitions and supplies could be sent 


schemes in 
to warring or revolutionary parties for 
the purpose of fomenting trouble and 
furthering Russian plans. This became 
very apparent in the considerable ship- 
ments of war material to both Israel 
and Egypt during their recent differ- 
ences. The Czechoslovak Government 
gained the money, and Russia helped 
embarrass Great Britain without actual 
evidence to prove that she had done so. 


Manufacture Resumed 


Ammunition manufacture re- 
sumed very shortly after the war, if 


indeed, it stopped at all. We know for 


was 


a fact that many arms-production lines 


never really stopped, but merely 
changed workers. It is reasonable to 
assume that the munitions works did 
likewise. Various types of ammunition 
were available on the market as early 
as 1946, these being for the most part 
of military types such as the 9-mm. 
Luger, .380 ACP, and 8-mm. Mauser. 
Some of these well have been 


from war production. 


may 


848 


metric tons). 


Postwar production increased in the 
variety of calibers made available, par- 
ticularly after 1949, and the Povaske 
Strojarne division of Banska Bystrica 
a willingness to make any 
caliber on order as long as at least 


expressed 


25,000 rounds were bought. 

We find as a result that dozens upon 
dozens of old and obsolete calibers are 
being produced, many of which were 
seldom or never used in the country 
itself{—this despite the absence of the 
former German market which utilized 
many of these odd cartridges as well as 
of the home market which practically 
disappeared when all weapons were 
confiscated as a result of Communist 
fears in October 1949. 

American by the 
company do not list Russian calibers. 


catalogs issued 
Statements made by various refugees as 
late as November 1949 seem to indicate 
that the Czechs be exporting 
ammunition-making machinery to Rus- 


may 


sia but probably not too much in the 
way of prepared cartridges, no doubt 
with good reason. 


Imports Necessary 

The basic materials for small-arms 
are in Czecho- 
in such amounts that it 


ammunition 
slovakia but 


present 


is necessary to import vast quantities of 
such materials to keep up production. 
Her the 
densely forested areas of Europe gives 
her the cellulose needed, and her grow 
ing chemical industry depends on coal 
of an ample amount 


also. The real scarcity 


position as one of most 


which she has 
manifests itself 
in the metals required. 

So conscious of this dearth was the 
country in 1938 that she stock-piled 
vigorously, particularly in the case of 
copper. When the Nazis made their 
first move after Munich, a great deal 
of this copper was shipped out of the 
country by way of the Elbe River to 
Hamburg and out by sea. 
materials 


the 


Among the important 


lacking, copper is by far most 


critical of the ammunition components 
in short supply. It is produced in com- 
paratively amounts, but it 
found to some extent in Slovakia. It is 


small is 
quite possible that in this province, 
relatively unexplored as far as minerals 
are concerned, are many of the required 
metals. 

A few available figures on the pro- 
duction of the metals needed in am- 
munition manufacture are listed in the 
table on this page. 


Stock-Piling Evident 

Some evidence of the stock-piling 
trend is obvious in these figures: in 
1937 the Czechoslovak Republic im- 
ported from the United States 13,344,- 
000 pounds of copper ingots and bars 
valued at $1,446,000; in 1938, 66,828,001 
pounds valued at $6,464,000 were im- 
ported. Recent reports would seem to 
indicate that the Russians are supply- 
ing the Czechs with much the 
copper they desire—in trade, of course. 


ot 


Since the production of small-arms 
ammunition is not as involved or com 
plex as the making of other military 
items, it is in all likelihood the case 
that little or no ammunition is being 
made by the Czechs for the Russians, 
first, because the raw materials are lack- 
ing; secondly, because the need for 
small-arms ammunition is not so great 
during peacetime; thirdly, because it is 
better to let the Czech satellite supply 
other Iron Curtain nations; and, 
fourthly, because recent evidence would 
to that all her 


seems trust the 


seem show among 


satellites Russia to 
Czechs the least. 
Though they looked 


upon Russia as a Slavic brother, their 


have always 
attitude and civilization have always 
been keyed with the West, and recent 
reports show that Russia has actually 
so retarded outfitting the Czech army 
that it is suitable only for controlling 
internal disorders. 

While we have no record of sabo- 
at the 
replacement of Czech engineers with 


tage the present time, recent 


Russians in such plants as that of 
Skoda that 
arms and not 


would seem to indicate 
ammunition are either 
being produced in sufficient quantity 
or that the Russians, like the Germans 
before them, are afraid of such sabo- 
tage in the event of hostilities. An 
asset today, the Czech ammunition 


companies may not be so tomorrow. 
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New shell lathes cut, face, rough-turn, 
- finish-turn—with help of TIMKEN bearings 


ODEL 2R shell lathes like this 

one are designed for produc- 
tion line manufacturing of artillery 
shells. They cut off the open end of 
the shell to proper length and face 
the base, as well as rough-turn and 
finish-turn the shell forging. 

By mounting the lathe spindle on 
Timken‘ precision bearings, Wm. K. 
Stamets Company provides for last- 
ing spindle accuracy. Timken bear- 
ings also are used on all other shafts 


to hold them in accurate alignment. 











Tapered construction of Timken 
bearings enables them to take radial 
and thrust loads in any combination. 
Line contact between rollers and races 
provides extra load-carrying capacity. 
Spindle end-play and deflection are 
virtually eliminated. Chatter is pre- 
vented and tool set-ups stay set. 

Timken bearings hold gear shafts 
in rigid, positive alignment. Accurate 
gear meshing is assured, gear wear 


minimized. 


Timken bearings normally last the 











How WM, K. STAMETS COMPANY mounts the head- 
stock and tailstock of its new shell lathe on 
Timken tapered roller bearings to insure lasting 


precision and long life. 


J P 
NOT JUST A BALL) NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL@) AND THRUST--@)— LOADS OR ANY COMBINATION ~@)- 
ms 


life of the machine in which they're 
used because they're engineered for 
the job, precision manufactured and 
made of Timken fine alloy steel. Make 
sure you have them in the machines 
you buy or build. Look for the trade- 
mark “Timken” on every bearing 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: 


St. Thomas, Ontario. Cable address: 
“TIMROSCO” 


1 his symbol on a product means 
its bearmes are the best 


FINISHED TO CLOSER 
TOLERANCES 
Finishing to incredible smooth 
mess accounts for much of the 
precise, smooth rolling perform 
ance of Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac 
turing methods at the Timken 

Company 

The Timken Company is the 
acknowledged leader in: 1 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control; 4. special analysis steels 








A silent swoop, a few pleremg cries from his victim. 
and Bubo virginianus, the Great Horned Owl, has mace 
another kill. Bube’s destructiveness and ferocity are un- 
matched by that of anv other owl. [Us no wonder one 
authority has called him “the executioner.” 

Buho, one of the largest of the owls. ts a predator 
vou'll enjoy hunting. Knock him out of the air when 
he attacks game birds and animals. But remember that 
conservationists sav the Great Horned Owl should be 
controlled rather than killed off completely. He also 


kills harmful rodents and other small pests. 


In addition to controlling predators like the Great 
Horned Owl, sportsmen can help preserve good hunt- 
by working in local and national conservation pro- 
leon al 
shu oting the Great Horned ( Iwi. 


ng 


grams. See your game regulations, too, before 


start a rifle club 


Write for free booklet on how to 
1 Ranger ”» 


s Sportsmen’s 


vorting Arms and 
1 Ave., New York 


at 
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AMERICAN ORDNANCE ASSOCIATION 
Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the Common Defense 


Onrpnance is the generic term embracing: 
All weapons and appurtenances for their operation and maintenance. 
All ammunition and its chemical, metallurgical, and atomic components. 
All rockets, bombs, guided missiles, torpedoes, depth charges, and mines. 


All combat vehicles, tanks, tank destroyers, and weapon carriers. 


All vehicles for automotive transport of personnel and matériel on land. 


All optical, aérial, mechanical, electrical, and electronic systems for locating and track- 


ing targets on land, at sea, and in the air, including observation aircraft. 


The need for a civilian association of private citizens to codperate with the ordnance or- 
ganizations of our Armed Forces arises from the fact that, in the United States, in ac- 
cordance with traditional national policy, there is little or no private industry for the 
production of ordnance in time of peace. Yet in time of emergency, as our experience 
in two world wars so tragically proved, ordnance of superior quality and in great quan- 
tities must be available in a very minimum of time for the use of our armed forces in 
order to avoid incurring unnecessary expenditures of hundreds of millions of dollars 


and, infinitely more important, the sacrifice of hundreds of thousands of American lives. 


Trained scientists and engineers in the laboratories and industrial establishments of our 
country, alert executives and key men of our factories and plants, students at our techni- 
cal colleges, and artisans of our vast economy—all are united through membership 
in the American Ordnance Association in the firm determination to achieve peace 


through strength by providing superior ordnance for our Armed Forces. 


To keep alive a knowledge of ordnance design and production ; to assist in the solution 
of the ramified technical, scientific, and economic problems incident to ordnance pre- 
paredness; to weld into an active, alert, and skilled group all eligible citizens for the 
advancement of scientific and industrial preparedness, and thus to contribute to the 
strength of our national security and the maintenance of peace—these are the goals of 
the American Ordnance Association, and to these ends its constitution and by-laws are 


directed. An organization chart of the Association is on pages 20 and 21. 








American Ordnance Association 


COUNCIL 
The elective body of the Association is its Council composed of one member representing 
each local Post, one member representing each Technical Division, the three immediate past 
presidents, the charter national officers and directors, and twenty-four members at large. 


William W. Coleman, Chairman—Past President of the As 
sociation—Bucyrus-Erie Company, South Milwaukee, Wis. 

C. K. Davis, Vice-Chairman—Representing Smal] Arms and 
Small Arms Ammunition Division—Remington Arms Com 
pany, Bridgeport, Conn 

Marion J. Allen—Representing Chicago Post—American Steel 
Foundries, Chicago, III. 

Donald Armstrong—Member at Large—U. S. Pipe & Foundry 
Company, Burlington, N. J. 

George W. Armstrong, Jr.—Representing Lone Star Post 
Texas Steel Company, Forth Worth, Tex 

G. M. Barnes—Member at Large—Budd Co., Philadelphia, Pa. 

H. G. Batcheller—Member at Large—Allegheny Ludlum Steel 
Corporation, Pittsburgh, Pa. 

F. S. Blackall, Jr—Representing Gage Division—Taft-Peirce 
Manufacturing Company, Woonsocket, R. I. 

Thomas F. Brown—Member at Large—Room 2536, 120 Broad 
way, New York, N. Y. 

Harry A. Bullis—Member at Large—General Mills, Inc., 
Minneapolis, Minn. 

James H. Burns—Representing Washington Post—3901 Con 
necticut Avenue, Washington, D. C. 

Ward M. Canaday—Representing Cleveland Post—Willys 
Overland Motors, Inc., Toledo, Ohio. 

Haskell C. Carter—Representing Columbia River Post—Carter 
Manufacturing Company, Portland, Oreg. 

Henry L. Clark—Representing Los Angles Post—General 
Motors Corporation, 2700 Tweedy Boulevard, South Gate, 
Calif. 

Kenneth B. Coates—Representing Michigan Post—Great Lakes 
Steel Corporation, Detroit, Mich. 

H. E. Coombe—Representing Cincinnati Post—Powell Valve 
Company, Cincinnati, Ohio. 

Benedict Crowell—Past President of the Association—Crowell 
& Murray, Inc., 806 Perry Payne Building, Cleveland, Ohio. 

T. J. Cummins—Representing Florida Post—Eglin Air Force 
Base, Fla. 

Harry Darby—Representing Midwest Post—Darby Corpora 
tion, Kansas City, Kans 

Irving A. Duffy—Member at Large—Ford Motor Company, 
Detroit, Mich. 

Thomas H. Eddy—Representing Pittsburgh Post—P. O. Box 
912, Pittsburgh, Pa. 

Robert C. Enos—Member at Large—Standard Steel Spring 
Company, Coraopolis, Pa 

Harry Erlicher—Representing Capital Cities Post—Office of 
the Under Secretary of the Army, Washington, D. C. 

Edward B. Gallaher—Representing Hartford-Springfield Post 
—Clover Manufacturing Company, Norwalk, Conn. 

Britton L. Gordon—Member at Large—Blackmer Pump Com 
pany, Grand Rapids, Mich. 

John M. Hancock—Member at Large—Lehman Brothers, New 
York, N. Y. 

Ronald C. Hands—Representing Empire Post—Weber Ma 
chine Corporation, Rochester, N. Y. 

Arnold Hanger—Member at Large—Silas Mason Company, 
New York, N. Y. 

F. D. Hansen—Representing Milwaukee Post—2105 E. La 
fayette Place, Milwaukee, Wis 

N. L. Hawkins—Representing Louisiana Post—Orleans M: 
terials & Equipment Company, New Orleans, La. 

Stanley C. Hope—Representing Fire Control Instrument Divi- 
sion—Esso Standard Oil Company, New York, N. Y. 

Walter N. Howley—Member at Large—Lansdowne Steel & 
Iron Company, Morton, Pa. 


Ben Hughes—Representing Nebraska Post—Hughes Brothers 
Company, Seward, Nebr. 

George F. Hussey, Jr.—Representing New York Post—Ameri- 
can Standards Association, New York, N. Y. 

C. Jared Ingersoll—Representing Philadelphia Post—Kansas, 
Oklahoma & Gulf Railroad Company, Philadelphia, Pa. 

M. H. Johnson—Representing Mid-Continent Post—Inde- 
pendent Plow, Inc., Neodesha, Kans. 

H. P. Lawrence—Member at Large—2700 16th Avenue, S. W., 
Seattle, Wash. 

Fairman B. Lee—Representing Puget Sound Post—Fairman 
B. Lee Company, Seattle, Wash. 

James D. Maitland—Representing Rocky Mountain Post— 
Cobusco Stee! Products, Denver, Colo. 

Henry N. Marsh—Member at Large—Hercules Powder Com- 
pany, Wilmington, Del. 

Edwin B. Meissner—Representing St. Louis Post—St. Louis 
Car Company, St. Louis, Mo. 

William H. Mitchell—Member at Large—Mitchell Steel Com- 
pany, Cincinnati, Ohio. 

Clyde H. Morgan—Member at Large—Emerson Electric 
Manufacturing Company, St. Louis, Mo. 

Thomas E. Murray, Sr.—Member at Large—United States 
Atomic Energy Commission, Washington, D. C. 

E. F. Norelius—Representing Central Illinois Post—Allis- 
Chalmers Manufacturing Company, Springfield, III. 

K. T. Norris—Member at Large—Norris-Thermador Corpora 
tion, Los Angeles, Calif. 

Walter C. Pew—Member at Large—Sun Oil Company, Phila- 
delphia, Pa. 

C. F. Pickett—Representing Aberdeen Proving Ground Post— 
Aberdeen Proving Ground, Md. 

M. E. Pratt—Representing Birmingham Post—Continental 
Gin Company, Birmingham, Ala. 

William J. Rushton—Member at Large—Protective Life In- 
surance Company, Birmingham, Ala. 

Walter S. Seeger—Representing Northwest Post—Seeger Re- 
frigerator Company, St. Paul, Minn. 

S. E. Skinner—Representing Artillery Division—General 
Motors Corporation, Lansing, Mich. 

G. P. Slade—Representing Yankee Post—Voight, Wright & 
Slade, Providence, R. I. 

Ross Stewart—Representing Texas Post—C. Jim Stewart & 
Stevenson, Houston, Tex. 

Lewis L. Strauss—Member at Large—30 Rockefeller Plaza, 
New York, N. Y. 

R. L. Telford—Representing Rocket, Bomb and Artillery 
Ammunition Division—Silas Mason Company, Shreve- 
port, La. 

Harry M. Tillinghast—Member at Large—R. Hoe & Com- 
pany, New York, N. Y. 

Paul O. Vogt—Representing Packaging Division—General 
Electric Company, Schenectady, N. Y. 

James L. Walsh—Charter National Director of the Association 
—University Club, 1 W. 54th Street, New York, N. Y. 

Raycroft Walsh—Member at Large—United Aircraft Cor- 
poration, East Hartford, Conn. 

J. Carlton Ward, Jr—Member at Large—Colton Street, Farm- 
ington, Conn. 

Thomas J. Watson—Member at Large—International Busi- 
ness Machines Corporation, New York, N. Y. 

C. D. Wiman—Representing Quad Cities-lowa Post—Deere 
& Company, Moline, III. 

Dean Witter—Representing San Francisco Post—Dean Witter 
& Company, San Francisco, Calif. 


(Student Posts are not represented on Council) 
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BOARD OF DIRECTORS 


Robert L. Biggers—until December 31, 1953—Fargo Division, 
Chrysler Corporation, Detroit, Mich. 

W. H. P. Blandy—until December 31, 1952—The Health In- 
formation Foundation, New York, N. Y. 

Levin H. Campbell—until December 31, 1952—International 
Harvester Company, Chicago, III. 

Donald F. Carpenter—until December 31, 1955—Wilmington, 
Del. 

Henry L. Clark—until December 31, 1955—General Motors 
Corporation, South Gate, Calif. 

W. W. Coleman—Past President of the Association—Bucyrus- 
Erie Company, Milwaukee, Wis. 

C. Stewart Comeaux—until December 31, 1955—Sporting 
Arms & Ammunition Manufacturers’ Institute, New York, 
i & 

Benedict Crowell—Past President of the Association—Crowell 
& Murray, Cleveland, Ohio. 

Henry P. Erwin—until December 31, 1954—Hibbs Building, 
Washington, D. C. 

B. F. Fairless—until December 31, 1954—U. S. Steel Cor- 
poration, Pittsburgh, Pa. 

Herbert A. Gidney—until December 31, 1953—Gulf Oil Cor- 
poration, Pittsburgh, Pa. 


R. E. Gillmor—until December 31, 1953--Sperry Corporation, 
New York, N. Y. 

E. R. Godfrey—until December 31, 1954—General Motors 
Corporation, Detroit, Mich. 

C. Jared Ingersoll—until December 31, 1952—Kansas, Okla 
homa & Gulf Railroad Company, Philadelphia, Pa. 

K. T. Keller—until December 31, 1952—Chrysler Corpora- 
tion, Detroit, Mich. 

Harvey C. Knowles—until December 31, 1953—Procter & 
Gamble Company, Cincinnati, Ohio. 

Ben Moreell—until December 31, 1955—Jones & Laughlin 
Steel Corporation, Pittsburgh, Pa. 

F. H. Payne—until December 31, 1954—Colony Club, Spring- 
field, Mass. 

Louis Polk—until December 31, 1953—Shefheld Corporation, 
Dayton, Ohio. 

John Slezak—until December 31, 1954—Turner Brass Works, 
Sycamore, Ill. 

J. E. Trainer—until December 31, 1955—Firestone Tire & 
Rubber Company, Akron, Ohio. 

James L. Walsh—Charter National Director of the Associa- 
tion—University Club, New York, N. Y. 

Charles D. Wiman—until December 31, 1952—John Deere & 
Company, Moline, III. 


EXECUTIVE COMMITTEE 


James L. Walsh, New York, President 

Herbert A. Gidney, Pittsburgh, Vice-President 
Harvey C. Knowles, Cincinnati, Vice-President 
Louis Polk, Dayton, Ohio, Vice-President 
Robert L. Biggers, Detroit, Vice-President 

C. Jared Ingersoll, Philadelphia, Director 

R. E. Gillmor, New York, Director 


Ex-officio members of the Executive Committee: 
Henry P. Erwin, Washington, Treasurer 
John Ross Delafield, New York, Counsel 
Leo A. Codd, Washington, Executive Vice-President 


Florence G. Ferriter, Washington, Secretary 


OFFICERS 


President: James L. Walsh, University Club, 1 W. 54th Street, 
New York, N. Y. 

Vice-President: Herbert A. Gidney, Gulf Oil Corporation, 
Gulf Building, Pittsburgh, Pa. 

Vice-President: Harvey C. Knowles, Procter & Gamble Com- 
pany, Gwynne Building, Cincinnati, Ohio. 

Vice-President: Louis Polk, Sheffield Corporation, Dayton, 
Ohio. 

Vice-President: Robert L. Biggers, Fargo Division, Chrysler 
Corporation, Detroit, Mich. 

Vice-President: John S. Pfeil, Stone & Webster, Inc., 49 Federal 
Street, Boston, Mass. 


Vice-President: Daniel J. Martin, Hughes Tool Company, 
Houston, Tex. 

Treasurer: Henry P. Erwin, Hibbs Building, Washington, 
D.C. 

Counsel: John Ross Delafield, Delafield, Marsh & Hope, 15 
William Street, New York, N. Y. 

Executive Vice-President: Leo A. Codd, 705 Mills Building, 
Washington, D. C. 

Secretary: Florence G. Ferriter, 705 Mills Building, Wash 
ington, D. C. 

Staff Consultant for Technical Divisions and Committees: 
Burton O. Lewis, 705 Mills Building, Washington, D. C. 


ADVISORY BOARD 


J. D. Biggers, Libbey-Owens-Ford Glass Company, Toledo, 
Ohio. 


Russell E. Gardner, Jr., Reinholdt & Gardner, 400 Locust 
Street, St. Louis, Mo. 


Earl B. Gilmore, 160 S. Fairfax Avenue, Los Angeles, Calif. 
T. M. Girdler, Republic Steel Corporation, Cleveland, Ohio. 
A. W. Herrington, Marmon-Herrington Company, Indian- 


apolis, Ind. 
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B. T. McNeil, McEvoy Company, Houston, Tex. 


Thomas A. Morgan, Sperry Corporation, 30 Rockefeller Plaza, 
New York, N. Y. 


John M. Olin, Olin Industries, Inc., East Alton, Ill. 


S. E. Reimel, National Security Resources Board, Old State 
Building, Washington, D. C. 


Hon. James W. Wadsworth, Geneseo, N. Y. 


Charles E. Wilson, Director of Defense Mobilization, Wash 
ington, D. C. 





Local Posts of the A.O.A. 


Posts of the Association are formed for the general 
purpose of cultivating a more intimate understanding 
of ordnance subjects through meetings, plant visits, 
seminars, and reports on particular ordnance problems. 


Aberdeen Proving Ground Post, August 16, 1944 
President: C. L. Poor, III, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
First Vice-President: T. F. Colleran, Ordnance Corps, Aber- 
deen Proving Ground, Md. 
Second Vice-President: B. S. Goodwin, Ordnance Corps, Aber- 
deen Proving Ground, Md. 
Secretary: J. C. Zengerle, Jr., Ordnance Corps, Aberdeen 
Proving Ground, Md. 
Treasurer: L. G. Ewalt, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
Directors: G. C. Carlson, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
—— leran, Ordnance Corps, Aberdeen Proving Ground, 
B. S. Goodwin, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
G. A. Gustafson, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
R. ~ Kent, Ordnance Corps, Aberdeen Proving Ground, 
Md. 
C. L. Poor, III, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
T. E. Shaughnessy, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
T. K. Vincent, Ordnance Corps, Aberdeen Proving Ground, 
Md. 
S. H. Woods, Ordnance Corps, Aberdeen Proving Ground, 
Md. 


Birmingham Post, December 3, 1930 
President: C. S. Lawson, Sloss-Sheffield Steel & Iron Com- 
pany, Birmingham, Ala. 
Vice-President: B. C. Colcord,-Woodward Iron Company, 
Woodward, Ala. 
Secretary: R. E. Parker, 8328 First Avenue South, Birming- 
ham 6, Ala. 
Treasurer: R. D. Cotten, Protective Life Insurance Company, 
Birmingham, Ala. 
Directors: A. J. Armstrong, Cedar Grove, Natchez, Miss. 
J. M. Barry, Alabama Power Company, Birmingham, Ala. 
J. L. Bedsole, Mobile, Ala. 
H. P. Bigler, Chamber of Commerce, Birmingham, Ala. 
B. C. Blake, Conners Steel Company, Birmingham, Ala. 
D. W. Blend, Wolverine Tube Division, Decatur, Ala. 
R. C. Crumbaugh, E. I. du Pont de Nemours & Company, 
Birmingham, Ala. 
K. R. Daniel, American Cast Iron Pipe Company, Birming- 
ham, Ala. 
R. S. Lynch, Atlantic Steel Company, Atlanta, Ga. 
M. E. Pratt, Continental Gin Company, Birmingham, Ala. 
C. P. Rather, Southern Natural Gas Company, Birmingham, 
Ala. 
Walker Reynolds, Alabama Pipe Company, Anniston, Ala. 
A. V. Wiebel, Tennessee Coal, Iron & Railroad Company, 
Birmingham, Ala. 


Capital Cities Post, February 8, 1950 

President: Harry L. Erlicher, Office of the Under Secretary 
of the Army, Washington, D. C. 

First Vice-President: Ledyard Cogswell, Jr.. Albany Lumber & 
Planing Mill Company, Albany, N. Y. 

Second Vice-President: Sanford L. Cluett, Sr., Cluett, Peabody 
& Company, Troy, N. Y. 

Secretary-Treasurer: Edward S. Webster, Watervliet Arsenal, 
Watervliet, N. Y. 


Directors: Hiland G. Batcheller, Allegheny Ludlum Steel 

Corporation, Watervliet, N. Y. 

John T. Cummings, Rochester Ordnance District, 
Schenectady, N. Y. 

Leon W. Dwyer, Watervliet Arsenal, Watervliet, N. Y. 

Paul S. Hamilton, American Locomotive Company, 
Schenectady, N. Y. 

Ernest E. Johnson, General Electric Co., Schenectady, N. Y. 

Charles Kirschenbaum, consulting engineer, Glens Falls, 
LY 


Chester H. Lang, General Electric Co.. New York, N. Y. 

Albert H. Maggs, Watervliet Arsenal, Watervliet, N. Y. 

Harry W. Rising, Watervliet Arsenal, Watervliet, N. Y. 

Wendell Westover, Westover-Wolfe Contracting Company, 
Albany, N. Y. 


Central Illinois Post, May 29, 1945 


President: J. R. Munro, Caterpillar Tractor Company, Peoria, 
Il. 
Vice-President: R. L. Larson, Downtown Chevrolet Company, 
Peoria, Ill. 
Secretary-Treasurer: M. R. Yontz, R. G. LeTourneau, Inc., 
Peoria, III. 
Directors: S$. S. Battles, Mid-West Manufacturing Cornpany, 
Galesburg, III. 
D. A. Campbell, National Canvas Goods Manufacturers As- 
sociation, St. Paul, Minn. 
P. E. Herschel, Jr., R. Herschel Manufacturing Company, 
Peoria, Il. 
Henry Howard, Caterpillar Tractor Company, Peoria, III. 
Theron Howard, Hyster Company, Peoria, III. 
W. A. Matheson, Lustron Corporation, Columbus, Ohio. 
Emil Norelius, AllisChalmers Manufacturing Company, 
Springfield, Ill. 
L. P. Weiner, Pabst Brewing Company, Milwaukee, Wis. 


Chicage Post, May 3, 1924 
President: John Slezak, Turner Brass Works, Sycamore, III. 
Vice-Presidents: Marion J. Allen, American Steel Foundries, 
Chicago, Ill. 
H. J. Prebensen, Air Comfort Corporation, Chicago, III. 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, III. 
Secretary: E. J. O’Keefe, O'Keefe & Walters, 624 South Michi- 
gan Avenue, Chicago 5, Ill. 
Treasurer: G. D. Dearlove, International Harvester Company, 
Chicago, III. 
Assistant Treasurer: G. R. Catlett, Arthur Anderson & Com- 
pany, Chicago, Ill. 
Directors: Mark Brown, Harris Trust & Savings Bank, Chi- 
cago, Ill. 
E. J. Bush, Diamond T Motor Car Company, Chicago, Ill. 
W. E. Crocombe, American Forge Division, American 
Brake Shoe Company, Chicago, III. 
Thomas Drever, American Steel Foundries, Chicago, I!l. 
E. S. Higginbotham, Tokheim Oil Tank & Pump Com- 
pany, Fort Wayne, Ind. 
Henry P. Isham, Clearing Industrial Division, Chicago, III. 
James W. Karraker, Northern Trust Company, Chicago, III. 
James S. Knowlson, Stewart-Warner Corporation, Chicago, 
Ill. 
Glen Lloyd, Bell, Boyd, Marshall & Lloyd, Chicago, III. 
Fowler McCormick, International Harvester Company, 
Chicago, Il. 
Francis W. Parker, Jr., Parker & Carter, Chicago, III. 
H. S. Vance, Studebaker Corporation, South Bend, Ind. 
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Local Posts 


Cincinnati Post, December 10, 1925 


President: Louis Polk, Sheffield Corporation, Dayton, Ohio. 
Vice-Presidents: Harold R. LeBlond, Cleveland Automatic 
Machine Company, Norwood, Ohio. 
—_ Heuser, Henry Vogt Machine Company, Louis- 
ville, Ky. 
Robert G. Calton, Bell Meade Boulevard, Nashville, Tenn. 
Louis Schwitzer, Schwitzer-Cummins Company, Indian- 
apolis, Ind. 
Secretary-Treasurer: James H. Reynolds, Cincinnati Ordnance 
District, Big Four Building, Cincinnati, Ohio. 
Directors: L. W. Scott Alter, American Tool Works Com- 
pany, Cincinnati, Ohio. 
Frederick V. Geier, Cincinnati Milling Machine Company, 
Cincinnati, Ohio. 
Robert S. Gruver, Armco Steel Corp., Middletown, Ohio. 
E. Webster Harrison, Harrison & Company, Cincinnati, 
Ohio. 
Harvey C. Knowles, Procter & Gamble Company, Cin- 
cinnati, Ohio. 
Harold R. LeBlond, Cleveland Automatic Machine Com- 
pany, Norwood, Ohio. 
E. A. Muller, 2936 Observatory Avenue, Cincinnati, Ohio. 
Louis Polk, Sheffield Corporation, Dayton, Ohio. 
Peter E. Rentschler, Hamilton Foundry & Machine Com- 
pany, Hamilton, Ohio. 


The Citadel Post, February 21, 1951 


President: 1. B. Barth, Brooklyn, N. Y. 
Vice-Presidents: R. F. Kurz, Lakewood, Ohio. 

G. A. Sowell, Leonardtown, Md. 
Secretary-Treasurer: F. W. Cotten, Charleston, S. C. 
Directors: F. S. Bryant, Nichols, S. C., (chairman). 

F. O. Atkinson, Shelbyville, Ky. 

D. M. Davis, Quitman, Ga. 

H. T. Garrett, Washington, D. C. 

W. G. Gustafson, Mattoon, III. 

R. L. Roberts, Georgetown, S. C. 

J. B. Wilkie, Myrtle Beach, S. C. 

W. F. Yarborough, Darlington, S. C. 


Cleveland Post, October 25, 1940 


President: William A. Weaver, Griswold-Eshleman Company, 
Terminal Tower, Cleveland, Ohio. 
Vice-President: John C. McHannan, Central National Bank, 
Cleveland, Ohio. 
Secretary-Treasurer (to be appointed) 
Directors: Robert F. Black, White Motor Company, Cleve- 
land, Ohio. 
George C. Brainard, Addressograph-Multigraph Company, 
Cleveland, Ohio. 
Ward M. Canaday, Wiliys-Overland Motors, Inc., Toledo, 
Ohio. 
Fred Chapin, National Acme Company, Cleveland, Ohio. 
Frederick C. Crawford, Thompson Products, Inc., Cleve- 
land, Ohio. 
Dan S. Ellis, Gramm Trailer Corporation, Lima, Ohio. 
William Forster, Hays Manufacturing Company, Erie, Pa. 
Ben F. Hopkins, Cleveland Graphite Bronze Company, 
Cleveland, Ohio. 
Harvey B. Jordan, American Steel & Wire Company, Cleve- 
land, Ohio. 
Adrian D. Joyce, Glidden Company, Cleveland, Ohio. 
Albert Miller, Central Ohio Paper Company, Columbus, 
Ohio. 
Frank Purnell, Youngstown Sheet & Tube Company, 
Youngstown, Ohio. 
Henry A. Roemer, Jr., Sharon Steel Corporation, Sharon, Pa. 
W. Robert Timken, Timken Roller Bearing Company, 
Canton, Ohio. 
James E. Trainer, Firestone Tire & Rubber Company, 
Akron, Ohio. 
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A. J. Weatherhead, Jr., Weatherhead Company, Cleveland, 
Ohio. 

Charles M. White, Republic Steel Corporation, Cleveland, 
Ohio. 

C. W. Williams, Battelle Memorial Institute, Columbus, 
Ohio. 


Columbia River Post, June 14, 1950 


President: Haskell C. Carter, Carter Manufacturing Company, 
Portland, Oreg. 
Vice-Presidents: Byron J. Beattie, Beattie & Company, Port- 
land, Oreg. 
W. L. McCarter, Screw Machine Products Company, Port 
land, Oreg. 
Secretary: A. F. McGarr, Lomac Motors, Portland, Oreg. 
Treasurer: W. A. Gish, Pacific Power & Light Company, Port- 
land, Oreg. 
Directors: The officers and William P. Allyn, United States 
National Bank, Portland, Oreg. 
Ashley Greene, attorney, Portland, Oreg. 
H. R. Hopkins, Francis & Hopkins Motors, Portland, Oreg. 
Hugh M. Marquis, Pacific Telephone & Telegraph Com- 
pany, Portland, Oreg. 
B. R. McLain, P. & C. Tool Company, Portland, Oreg. 
John L. Snead, Jr., Consolidated Freightways, Portland, 
Oreg. 
Gordon G. Tupling, Bearing Engineering Company, Port- 
land, Oreg. 


Empire Post, April 29, 1938 


President: Edward A. Halbleib, Victor Insulator Company, 
Rochester, N. Y. 

First Vice-President: Keith Williams, Pratt & Letchworth 
Company, Buffalo, N. Y. 

Second Vice-President: C. Earl Norquist, Norquist Products, 
Inc., Jamestown, N. Y. 

Secretary: Ronald C. Hands, Weber Machine Company, 59 
Rutter Street, Rochester, N. Y. 

Treasurer: Raymond M. Bichler, Rochester Institute of Tech- 
nology, Rochester, N. Y. 

Directors: Erwin R. Davenport, Gannett Company, Rochester, 


Carl F. Dietz, Lamson Corporation, Syracuse, N. Y. 

Robert E. Dillon, Lake Erie Engineering Corporation, 
Buffalo, N. Y. 

Mark Ellingson, Rochester Institute of Technology, Ro- 
chester, N. Y. 

James E. Gleason, Gleason Works, Rochester, N. Y. 

Edward A. Halbleib, Victor Insulator Company, Rochester, 
N.Y. 

Carl S. Hallauer, Bausch & Lomb Optical Company, 
Rochester, N. Y. 

Myron J. Hayes, Eastman Kodak Company, Rochester. 
N. Y. 

Fred F. Hickey, Savage Arms Corporation, Utica, N. Y. 

Thomas L. Lee, 3838 East Avenue, Rochester, N. Y. 

Reginald Lenna, Blackstone Corporation, Jamestown, N. Y. 

Ray C. Malvin, Fitzgibbons Boiler Company, Oswego, N. Y 

Richard H. Pass, Onondaga Pottery Company, Syracuse, 
N. Y. 

H. B. Sheets, Marine Trust Company, Buffalo, N. Y. 

Keith Williams, Pratt & Letchworth Company, Buffalo, 
i A 


Frontier Chapter, Empire Post 


Chairman: H. B. Sheets, Marine Trust Company, Buffalo, 
N. Y. 

Membership Committee: Ray C. Neal, R. C. Neal Company, 
Buffalo, N. Y. 

Steering Committee Chairman: Keith Williams, Pratt & Letch- 
worth Company, Buffalo, N. Y. 

Treasurer: Walter Schmidt, Niagara Mohawk Power & Light 
Company, Niagara Falls, N. Y. 
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Jamestown Chapter, Empire Post 


Chairman: C. Earl Norquist, Norquist Products, Inc., James- 
town, N. Y. 


Mohawk Valley Chapter, Empire Post 


Chairman: Frank Gorman, Helpern and Gorman, Utica, N. Y. 

First Vice-Chairman: Gordon T. Wood, Savage Arms Cor- 
poration, Utica, N. Y 

Second Vice-Chairman: Thomas Bright, Revere Copper & 
Brass Company, Rome, N. Y. 

Secretary-Treasurer: H. K. Faulkner, Remington Arms Com- 
pany, Ilion, N. Y. 


Rochester Chapter, Empire Post 


Chairman: Ray M. Biehler, Rochester Institute of Technology, 
Rochester, N. Y. 

Vice-Chairman: Orrin J. Mitchell, Union Steel Chest Com- 
pany, LeRoy, N. Y 

Program Chairman: Earl T. Gruendike, General Railway 
Signal Company, Rochester, N. Y. 


Southern Tier Chapter, Empire Post 


Chairman: Claude Wright, Webster Industries, Webster, N. Y. 
Secretary: F. N. Tracy, Ward LaFrance Truck Corporation, 
Elmira, N. Y. 


Syracuse-Central New York Chapter, Empire Post 
Chairman: Ray C. Malvin, Fitzgibbons Boiler Company, 
Oswego, N. Y. 
First Vice-Chairman and Meeting Chairman: Stanley H. 
Ellison, Carrier Corporation, Syracuse, N. Y. 
Second Vice-Chairman and Membership Chairman: John 1. 
Dean, Porter-Cable Machine Company, Syracuse, N. Y. 
Vice-Chairmen: George R. Auld, Carrier Corporation, Syra- 
cuse, N. Y. 
Fred N. Claypole, Brown-Lipe-Chapin Division, G.M.C., 
Syracuse, N. Y. 
Robert I. Hicks, Lamson Corporation, Syracuse, N. Y. 
Richard W. Noyes, Oneida, Ltd., Oneida, N. Y. 
Charles D. Osborne, Auburn Citizen-Advertiser, Auburn, 
N. Y. 
Mark Russell, Pass & Seymour, Inc., Syracuse, N. Y. 
Louis K. Sillcox, New York Air Brake Company, Water- 
town, N. Y. 
Secretary: Gwyn Thomas, Manufacturers Association of 
Syracuse, Chamber of Commerce Building, Syracuse, N. Y. 


Florida Post, June 12, 1951 


President: R. F. Garner, Jr., Eglin Air Force Base, Fla. 

Vice-Presidents: E. E. Tepoorten, Eglin Air Force Base, Fla. 
H. E. Heinecke, Eglin Air Force Base, Fla. 

Secretary: J. M. Pendergrass, U.S.A.F., Headquarters, Air 
Proving Ground, Eglin Air Force Base, Fla. 

Assistant Secretary: Anthony Casper, Eglin Air Force Base, 
Fla. 

Corresponding Secretary: Miss Sue Cain, Eglin Air Force 
Base, Fla. 

Treasurer: C. W. —_ Eglin Air Force Base, Fla. 

Assistant Treasurer: C. D. Longaker, Eglin Air Force Base, 


Fla. 
Directors: J. K. Abels, Eglin Air Force Base, Fla. 
R. L. Dickson, Eglin Air Force Base, Fla. 
K. F. Fulton, Eglin Air Force Base, Fla. 
R. F. Garner, Jr., Eglin Air Force Base, Fla. 
A. D. Ginzburg, Eglin Air Force Base, Fla. 
. L. Hawkins, Eglin Air Force Base, Fla. 
. E. Heinecke, Eglin Air Force Base, Fla. 
. C. Hoffman, Eglin Air Force Base, Fla. 
. G. Hugo, Eglin Air Force Base, Fla. 
. R. Langley, Eglin Air Force Base, Fla. 
. M. Sinnen, Eglin Air Force Base, Fla. 
. Steiner, Eglin Air Force Base, Fla. 
E. E. Tepoorten, Eglin Air Force Base, Fla. 
E. C. Williamson, Jacksonville, Fla. 


Hartford-Springfield Post, November 18, 1941 


President: S. C. Hope, Esso Standard Oil Company, New 
York, N. Y. 
Vice-Presidents: J. H. Chaplin, Veeder-Root, Inc., Hartford, 
Conn. 
E. B. Gallaher, Clover Manufacturing Company, Norwalk, 
Conn. 
C. H. Granger, Waterbury, Conn. 
Secretary-Treasurer: J. A. MacDonnell, Gilbert & Barker 
Manufacturing Company, West Springfield, Mass. 
Directors: F. H. Payne, Springfield, Mass., chairman; the 
officers and 
G. H. Anthony, Colt’s Manufacturing Co., Hartford, Conn. 
J. S. Begley, Holyoke, Mass. 
E. P. Bullard, Bullard Company, Bridgeport, Conn. 
F. U. Conard, Niles-Bement-Pond Company, West Hart- 
ford, Conn. 
C. K. Davis, Remington Arms Company, Bridgeport, Conn. 
G. L. Dawson, Winchester Repeating Arms Company, New 
Haven, Conn. 
C. B. Dick, Westinghouse Electric Corporation, Springfield, 
Mass. 
G. H. Drewry, Niles-Bement-Pond Company, West Hart- 
ford, Conn. 
W. M. Goss, Scovill Manufacturing Company, Waterbury, 
Conn. 
James L. Guion, Springfield Armory, Springfield, Mass. 
C. R. Hellstrom, Smith & Wesson, Inc., Springfield, Mass. 
D. P. Hess, American Bosch Corporation, Springfield, Mass. 
L. E. Lentz, Underwood Corporation, Hartford, Conn. 
D. G. Millar, Greenfield Tap & Die Corporation, Green- 
field, Mass. 
C. B. Parsons, American Hardware Corporation, New 
Britain, Conn. 
H. H. Pease, New Britain Machine Company, New Britain, 
Conn. 
R. E. Pritchard, Stanley Works, New Britain, Conn. 
E. S. Pugsley, New Haven, Conn. 
James Y. Scott, Van Norman Company, Springfield, Mass. 
H. W. Steinkraus, Bridgeport Brass Company, Bridgeport, 
Conn. 


Lehigh-Bethlehem Post, November 15, 1939 
(Now merged with the Philadelphia Post.) 


Lone Star Post, June 12, 1945 


President: C. E. Medley, Bethlehem Supply Company, Fort 
Worth, Tex. 
Vice-President: W. W. Wells, 2709 Honeysuckle Street, Fort 
Worth, Tex. 
Secretary-Treasurer: W. M. Harrison, Crown Machine Tool 
Company, 2800 W. Lancaster Boulevard, Fort Worth, Tex. 
Directors: G. H. Brown, Wichita Engineering Company, 
Wichita Falls, Tex. 
S. P. Hamer, Mechanical Manufacturing Company, Fort 
Worth, Tex. 
F. L. LeBus, LeBus Tool Company, Longview, Tex. 
F. B. McKimball, Southwestern Gage Company, Dallas, 
Tex. 
Donald Mitchell, John E. Mitchell Company, Dallas, Tex. 
M. J. Neeley, Hobbs Manufacturing Company, Fort Worth, 
Tex. 
R. H. Norris, Dearborn Stove Company, Dallas, Tex. 


Los Angeles Post, May 27, 1936 


President: W. A. Wilson, Web Wilson Oil Tools, Inc., Los 
Angeles, Calif. 

Vice-President: R. C. Geffs, Clary Multiplier Corporation, San 
Gabriel, Calif. 

Secretary: C. H. Nazro, Byron Jackson Company, P. O. Box 
2017 Terminal Annex, Los Angeles 54, Calif. 

Treasurer: Samuel K. Rindge, Los Angeles, Calif. 
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Directors: The officers and Henry L. Clark, Generals Motors 

Corporation, South Gate, Calif. 

F. on Douglas Aircraft Company, Santa Monica, 
Calif. 

Louis G. Dunn, California Institute of Technology, Pasa- 
dena, Calif. 

P. W. Lizza, Bermite Powder Company, Sangus, Calif. 

Walter C. Main, Technical Oil Tool Corporation, Ltd., Los 
Angeles, Calif. 

J. P. McCafferty, Los Angeles, Calif. 

K. T. Norris, Norris-Thermador Corporation, Los An- 
geles, Calif. 

Morris B. Pendleton, Plomb Tool Company, Los Angeles, 
Calif. 

John B. Rauen, U. S. Spring & Bumper Company, Los An- 
geles, Calif. 

J. D. Spalding, National Supply Company, Torrance, Calif. 

C. B. Tibbetts, Los Angeles Steel Casting Company, Hunt- 
ington Park, Calif. 


Louisiana Post, February 27, 1936 


President: N. L. Hawkins, Orleans Materials & Equipment 
Company, New Orleans, La. 
Vice-President: R. L. Telford, Silas Mason Company, Shreve- 
port, La. 
Secretary-Treasurer: Ernest P. Gizzi, New Orleans Port of 
Embarkation, New Orleans, La. 
Directors: Russell A. Cuyler, Louisiana Power & Light Com- 
pany, New Orleans, La. 
J. Mason Guillory, New Orleans Public Service, Inc., New 
Orleans, La. 
Andrew J. Higgins, Sr., Higgins, Inc., New Orleans, La. 
Ernest A. Merklein, Merklein and Company, Shreveport, 
La 


J. Edgar Monroe, Boland Machine & Manufacturing Com- 
pany, New Orleans, La. 
W. C. Nabors, W. C. Nabors Company, Mansfield, La. 


Massachusetts Institute of Technology Post, 
January 20, 1922 


President: Donald Jaffe, East Hampton, Conn. 
Vice-President: Stanley A. Hoff, Brooklyn, N. Y. 
Secretary-Treasurer: William J. O’Brien, Boston, Mass. 
Executive Committee: Ernest P. Abrahamson, !1, Waterford, 
Conn. 
Philip S. Rane, Chestnut Hill, Mass. 
Samuel Berliner, III, Cedarhurst, N. Y. 
Faculty Adviser: Lieut. Col. Samuel D. Hall, R.O.T.C. Ord- 
nance Detachment, Massachusetts Institute of Technology, 
Cambridge, Mass. 


Michigan Post, December 12, 1942 


President: Robert L. Biggers, Fargo Divison, Chrysler Cor- 
poration, Detroit, Mich. 
Vice-Presidents: Henry T. Bodman, National Bank of Detroit, 
Detroit, Mich. 
George H. Roderick, American Seating Company, Grand 
Rapids, Mich. 
Secretary-Treasurer: Charles W. Brownell, National Bank of 
Detroit, Detroit, Mich. 
Directors: Robert L. Biggers, Fargo Division, Chrysler Cor- 
poration, Detroit, Mich. 
Henry T. Bodman, National Bank of Detroit, Detroit, Mich. 
Harold R. Boyer, General Motors Corporation, Detroit, 
Mich. 
Walter O. Briggs, Jr., Briggs Manufacturing Company, 
Detroit, Mich. 
Kenneth B. Coates, Great Lakes Steel Corporation, Detroit, 
Mich. 
John S. Coleman, Burroughs Adding Machine Company, 
Detroit, Mich. 
Irving A. Duffy, Ford Motor Company, Detroit, Mich. 
John F. Gordon, General Motors Corporation, Detroit, Mich. 
Edward T. Gushée, Detroit Edison Company, Detroit, Mich. 


March-April, 1952 


Charles L. Jacobson, Chrysler Motor Parts Corporation, 
Detroit, Mich. 

Charles S. Mott, Mott Foundation, Flint, Mich. 

John W. Paynter, J. L. Hudson Company, Detroit, Mich. 

C. J. Reese, Continental Aviation & Engineering Corpora- 
tion, Muskegon, Mich. 

George H. Roderick, American Seating Company, Grand 
Rapids, Mich. 

A. M. Wibel, Nash-Kelvinator Corporation, Detroit, Mich. 


Lansing Chapter, Michigan Post 


President: Lester F. Carlson, Oldsmobile Division, GMC, 
Lansing, Mich. 
Vice-Preadent: Glen Whisler, Reo Motors, Inc., Lansing, 
Mich. 
Secretary: Eldon Robbins, John Bean Division, Food Ma- 
chinery & Chemical Corporation, Lansing 4, Mich. 
Directors: Lee O. Benner, Motor Wheel Corporation, Lansing, 
Mich. 
Barney C. Cox, Melling Forging Company, Lansing, Mich. 
Frederik Marin, Bank of Lansing, Lansing, Mich. 
Clarence A. Trump, Fisher Body Division, GMC, Lansing, 
Mich. 


Western Michigan Chapter, Michigan Post 


Secretary: Britton L. Gordon, 1809 Century Avenue, S.W., 
Grand Rapids 9, Mich. 
Directors: Britton L. Gordon, Blackmer Pump Company, 
Grand Rapids, Mich. 
George H. Roderick, American Seating Company, Grand 
Rapids, Mich. 
Frederick J. Vogt, Knape & Vogt Manufacturing Com- 
pany, Grand Rapids, Mich. 


Mid-Continent Post, December 12, 1944 


President: M. H. Johnson, Independent Plow, Inc., Neodesha, 
Kans. 
Vice-President: R. R. King, American Body & Trailer Com- 
pany, Oklahoma City, Okla. 
Consulting Engineer: W. H. Steuve, Oklahoma City, Okla. 
Secretary-Treasurer: C. B. Horton, Horton Engineering Com- 
pany, A211 E. Seventh Street, Tulsa, Okla. 
Directors: Frank Hinderliter, Tulsa, Okla. 
George Nicholson, Tulsa, Okla. 
Walter O'Bannon, Jr., Tulsa, Okla. 
Ed Warmack, Warmack Stove Company, Fort Smith, Ark. 


Midwest Post, May 16, 1945 


President: Harry Darby, Darby Corporation, Kansas City, 
Kans. 

First Vice-President: J. C. Shepherd, Sheffield Stee! Corpora- 
tion, Kansas City, Mo. 

Second Vice-President: C. M. Standiford, Crawford Manu- 
facturing Company, Kansas City, Kans. 

Secretary-Treasurer: Fred B. Nichols, Mid-Continent Paint 
Manufacturing Company, 1921 Central Street, Kansas City 8, 
Mo. 

Directors: Leroy M. Alexander, Sheffield Steel Corporation, 

Kansas City, Mo. 

Paul Froeschl, Wilde Drop Forge & Tool Company, Kansas 
City, Mo. 

Elmer Pierson, Vendo Company, Kansas City, Mo. 

Philip Rahm, Darby Corporation, Kansas City, Kans. 

Kenneth Spencer, Spencer Chemical Company, Kansas City, 
Mo. 

E. J. Ziegler, Keystone Trailer & Equipment Company, 
Kansas City, Mo. 


Milwaukee Post, September 26, 1928 


President: Frederick D. Hansen, Evans-Hansen, Milwaukee, 
Wis. 








Local Posts 


Vice-President: N. Rulison Knox, Bucyrus-Erie Company, 
South Milwaukee, Wis. 
Secretary-Treasurer: Jacobus Kruyne, Home Savings Bank, 
2200 North Third Street, Milwaukee, Wis. 
Directors: P. H. Batten, Twin-Disk Clutch Company, Racine, 
Wis. 
Leon R. Clausen, J. I. Case Company, Racine, Wis. 
W. W. Coleman, Bucyrus-Erie Company, South Milwaukee, 
Wis. 
J. E. De Long, Waukesha Motors Corporation, Waukesha, 
Wis. 
Harold S. Falk, Falk Corporation, Milwaukee, Wis. 
John M. Floyd, A. O. Smith Corporation, Milwaukee, Wis. 
George H. Fobian, Oilgear Company, Milwaukee, Wis. 
Frederick D. Hansen, Evans-Hansen, Milwaukee, Wis. 
H. Stanley Johnson, Jr., Gisholt Machine Company, Madi- 
son, Wis. 
N. Rulison Knox, Bucyrus-Erie Company, South Milwaukee, 
Wis. 
Herbert V. Kohler, Kohler Company, Kohler, Wis. 
J. Clifford Merwin, Chain Belt Company, Milwaukee, Wis. 
William A. Roberts, Allis-Chalmers Manufacturing Com- 
pany, West Allis, Wis. 
Robert A. Uihlein, Jos. Schlitz Brewing Company, Mil- 
waukee, Wis. 
Pierpont J. E. Wood, Jeffres, Mouat, Oestreich, Wood & 
Cunningham, Janesville, Wis. 


Nebraska Post, June 22, 1944 


oy Ben Hughes, Hughes Brothers Company, Seward, 
Nebr. 
Vice-President: John McCague, Jubilee Manufacturing Com- 
pany, Omaha, Nebr. 
Secretary-Treasurer: Fred G. Arkoosh, Wilkinson Manufactur- 
ing Company, Omaha, Nebr. 
Directors: Robert H. Ammon, Cushman Motor Works, Lin- 
coln, Nebr. 
Robert Bernstein, Independent Metal Products, Omaha, 
Nebr. 
Dana Bradford, Bradford-Kennedy Company, Omaha, Nebr. 
F. H. Bucholz, Omaha Steel Works, Omaha, Nebr. 
Clyde Dempster, Dempster Mill Manufacturing Company, 
Beatrice, Nebr. 
Karl Vogel, State Senator, Omaha, Nebr. 


New York Post, June 15, 1921 


President: George F. Hussey, Jr., American Standards Asso- 
ciation, New York, N. Y. 
Vice-Presidents: H. T. Luria, Luria Steel & Trading Corpora- 
tion, New York, N. Y. 
J. G. Phillips, International Business Machines Gerporation, 
New York, N. Y. 
L. C. Stowell, Underwood Corporation, New York, N. Y. 
J. L. Auer, R. Hoe & Company, New York, N. Y. 
Secretary-Treasurer: J. S. Walker, New York Ordnance Dis- 
trict, 180 Varick Street, New York 14, N. Y. 
Directors: P. R. Bassett, Sperry Gyroscope Company, Great 
Neck, N. Y. 
T. F. Brown, National Distillers Products Corporation, 
New York, N. Y. 
C. Stewart Comeaux, Sporting Arms & Ammunition Manu- 
facturers’ Institute, New York, N. Y. 
Paul T. Cullen, Sperry Gyroscope Company, Great Neck, 
N. Y. 
William E. Eisner, American Visuals Corporation, New 
York, N. Y. 
Crosby Field, Flakice Corporation, Brooklyn, N. Y. 
J. M. Gruitch, American Car & Foundry Company, New 
York, N. Y. 
D. B. MacMaster, D. Blair MacMaster Company, New York, 


R. L. Maxwell, American Machine & Foundry Company, 


New York, N. Y. 
Chester E. Mueller, 830 Broad Street, Newark, N. J. 


10 


Henry N. Sachs, Frank Crystal & Company, New York, 
N 


Lloyd W. Stearns, Metropolitan Life Insurance Company, 
New York, N. Y. 

A. E. Van Cleve, Crucible Steel Company of America, 
New York, N. Y. 


Northwest Post, March 15, 1945 


President: W. C. MacFarlane, Minneapolis-Moline Company, 
Minneapolis, Minn. 
Vice-Presidents: Harold W. Sweatt, Minneapolis-Honeywell 
Regulator Company, Minneapolis, Minn. 
Charles L. Horn, Federal Cartridge Corporation, Minne- 
apolis, Minn. 
Secretary-Treasurer: Roland F. Wilson, U. S. Playing Card 
Company, 411 Palace Building, Minneapolis 1, Minn. 
Directors: The officers and Albert P. Baston, Baston-Barington 
Chevrolet Company, Minneapolis, Minn. 
Fred Blumers, General Mills, Inc., Minneapolis, Minn. 
P. G. Bourne, Seeger Refrigerator Company, St. Paul, Minn. 
Charles E. Buckbee, Buckbee Mears Company, St. Paul, 
Minn. 
Harry A. Bullis, General Mills, Inc., Minneapolis, Minn. 
Richard P. Carlton, Minnesota Mining & Manufacturing 
Company, St. Paul, Minn. 
Walter F. Kasper, Fairmont Railway Motors, Inc., Fair- 
mont, Minn. 
Warren C. MacFarlane, Jr., Minneapolis-Moline Company, 
Minneapolis, Minn. 
Luther S. Oakes, Winston Brothers Company, Minneapolis, 
Minn. 
David W. Onan, D. W. Onan & Sons, Inc., Minneapolis, 
Minn. 
George H. Rozum, Rozum Brothers Motors Company, 
Watertown, S. Dak. 
Walter G. Seeger, Seeger Refrigerator Company, St. Paul, 
Minn. 
Donald A. Smith, Smith, Inc., Fargo, N. Dak. 
Alton V. Stallard, United States Rubber Company, New 
Brighton, Minn. 
Harold O. Washburn, American Hoist & Derrick Company, 
St. Paul, Minn. 
Alfred M. Wilson, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn. 
Frank B. Winston, Winston Brothers Company, Minne- 
apolis, Minn. 
Brison Wood, Minneapolis-Honeywell Regulator Company, 
Minneapolis, Minn. 


Philadelphia Post, December 9, 1926 


President: D. N. Hauseman, Houdry Process Corporation, 
Philadelphia, Pa. 

Vice-Presidents: Donald Armstrong, U. S. Pipe & Foundry 

Company, Burlington, N. J. 

Albert W. Gilmer, Barnes, Dechert, Price, Myers & Clark, 
Philadelphia, Pa. 

Howard S. Lewis, Parish Pressed Steel Company, Reading, 
Pa. 

William S. Worrilow, Lebanon Steel Foundry, Lebanon, Pa. 

Secretary-Treasurer: Robert T. Gebler, Room 1138, Lincoln 
Liberty Building, Philadelphia 7, Pa. 

Directors: G. M. Barnes, Budd Company, Philadelphia, Pa. 
Edward G. Budd, Jr., Budd Company, Philadelphia, Pa. 
Henry W. Gadsden, Sharp & Dohme, Philadelphia, Pa. 

H. Paul Gant, Glen Moore, Pa. 
D. N. Hauseman, Houdry Process Corporation, Philadelphia, 


Pa. 

C. Jared Ingersoll, Kansas, Oklahoma & Gulf Railroad Com- 
pany, Philadelphia, Pa. 

Thomas A. Kennally, Philco Corporation, Philadelphia, Pa. 

Ernest J. Langham, Sun Oil Company, Philadelphia, Pa. 

George P. Luckey, Hamilton Watch Company, Lancaster, 
Pa. 

Henry N. Marsh, Hercules Powder Company, Wilmington, 
Del. 
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Howard C. Peterson, Fidelity-Philadelphia Trust Company, 
Philadelphia, Pa. 

William J. Meinel, Heintz Manufacturing Company, Phila- 
delphia, Pa. 

J. T. Simpson, Harrisburg Steel Corporation, Harrisburg, Pa. 

Charles S. Redding, Leeds & Northrup Company, Philadel- 
phia, Pa. 

Martin Sandler, Beverley Hills, Pa. 

Arthur J. Seiler, Main Belting Company, Philadelphia, Pa. 

Marvin W. Smith, Baldwin-Lima-Hamilton Corporation, 
Eddystone, Pa. 

Everett B. Webster, Crown Can Company, Philadelphia, Pa. 

Henry H. Ziesing, Midvale Company, Philadelphia, Pa. 


Pittsburgh Post, February 24, 1927 


President: T. H. Eddy, George A. Kelly Co., Pittsburgh, Pa. 
First Vice-President: T. E. Millsop, Weirton Steel Company, 
Weirton, W. Va. 
Second Vice-President: J. K. B. Hare, Westinghouse Electric 
Corporation, Pittsburgh, Pa. 
Secretary-Treasurer: W. S. Rial, Jr., Morrison Rubber Com- 
pany, Pittsburgh 6, Pa. 
Directors: The officers and J. A. Appleton, Pennsylvania Rail- 
road Company, Pittsburgh, Pa. 
F. R. Denton, Mellon National Bank & Trust Company, 
Pittsburgh, Pa. 
R. C. Downie, Peoples First National Bank & Trust Com- 
pany, Pittsburgh, Pa. 
R. C. Enos, Standard Steel Spring Company, Coraopolis, Pa. 
W. K. Fitch, Dravo Corporation, Pittsburgh, Pa. 
K. C. Gardner, United Engineering & Foundry Company, 
Pittsburgh, Pa. 
H. A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa. 
H. B. Higgins, Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
. F. Hood, United States Steel Corporation, Pittsburgh, Pa. 
. Iversen, Mesta Machine Company, West Homestead, Pa. 
. H. Love, Pittsburgh Consolidation Coal Company, Pitts- 
burgh, Pa. 
Ben Moreell, Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Gwilym A. Price, Westinghouse Electric Manufacturing 
Corporation, Pittsburgh, Pa. 
Brehon B. Somervell, Koppers Company, Pittsburgh, Pa. 
A. E. Walker, National Supply Company, Pittsburgh, Pa. 
I. W. Wilson, Aluminum Company of America, Pittsburgh, 
Pa. 


Puget Sound Post, January 25, 1944 


President: Murray Aitken, Kenworth Motor Truck Corpora- 
tion, Seattle, Wash. 
Vice-President: C. Walter Huffine, Mutual Life Insurance 
Company, Seattle, Wash. 
Secretary-Treasurer: Fairman B. Lee, Fairman B. Lee Com- 
pany, Seattle, Wash. 
Directors: Joseph A. Denn, Pacific Powder Company, 
Tacoma, Wash. 
Watt Fallis, Kenworth Motor Truck Corporation, Seattle, 
Wash. 
H. P. Lawrence, Northwest Lead Company, Seattle, Wash. 
Robert Nelson, Standard Service Tire Company, Seattle, 
Wash. 
A. F. Parker, Northwest Metal Company, Seattle, Wash. 
Ferdinand Schmitz, Berger Engineering Company, Seattle, 
Wash. 
Alex Thomson, Pacific Car and Foundry Company, Renton, 
Wash. 
Walter Toly, Columbia Electric Company, Spokane, Wash. 
Ray O. Welch, Mt. Rainier Ordnance Depot, Tacoma, 
Wash. 


Quad Cities-Iowa Post, May 28, 1945 


President: G. L. Weissenburger, Keokuk Electro-Metals Cor- 
poration, Keokuk, Iowa. 
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Vice-President: P. S. Mumford, American Machine & Metals, 
Inc., East Moline, III. 
Secretary-Treasurer: Donald L. Meyers, Rock Island Arsenal, 
Rock Island, Ill. 
Directors: A. C. Danekind, Maytag Company, Newton, Iowa. 
C. E. Erickson, C. E. Erickson Company, Des Moines, Iowa. 
N. L. Etten, Chamberlain Corporation, Waterloo, lowa 
L. M. Gildea, International Harvester Company, Rock Island, 
Ill. 

G. A. Mathes, lowa Ordnance Plant, Burlington, Iowa. 

L. A. Murphy, Deere & Company, Moline, Ill. 

C. E. Murray, Englehart Manufacturing Company, Daven- 
port, lowa. 

E. W. Ross, Minneapolis-Moline Company, Moline, III. 

T. E. Stahl, J. I. Case Company, Bettendorf, lowa 

G. A. Uhlmeyer, Iowa-Illinois Gas & Electric Company, 
Rock Island, III. 

C. A. Waldmann, Deere & Company, Moline, III. 

W. W. Warner, Rock Island Arsenal, Rock Island, Ill. 

C. D. Wiman, Deere & Company, Moline, Ill. 


Rocky Mountain Post, June 10, 1942 


President: James D. Maitland, Cobusco Steel Products, Den- 
ver, Colo. 

Vice-President: James Colasanti, Metal Treating & Research 
Company, Denver, Colo. 

Secretary-Treasurer: Gerould A. Sabin, Colorado Fuel & Iron 
Corporation, Room 806, Continental Oil Building, Denver, 
Colo. 

Directors: A. W. Ainsworth, William Ainsworth & Sons, Inc., 

Denver, Colo. 

C. C. Drake, Griffin Wheel Company, Denver, Colo 

Fred R. Eberhardt, Eberhardt-Denver Company, Denver, 
Colo. 

Benjamin C. Essig, Gardner-Denver Company, Denver, 
Colo. 

J. K. Garretson, Republic Steel Corporation, Denver, Colo 

John G. Gates, Gates Rubber Company, Denver, Colo. 

Robert P. Gutshall, Colorado Tent & Awning Company, 
Denver, Colo. 

Marvin M. Millsop, Denver, Colo. 

William M. Reno, Bill Reno, Inc., Denver, Colo. 

Stanley C. Shubart, Schloss & Shubart, Denver, Colo 

Harold F. Silver, Silver Engineer Works, Denver, Colo. 

T. C. Timpte, Timpte Brothers, Denver, Colo. 

J. R. Travis, Eaton Metal Products Company, Denver, Colo. 

C. W. Webb, Armco Drainage & Metal Products Company, 
Denver, Colo. 

Adolph D. Weiss, Winter-Weiss Company, Denver, Colo. 


St. Louis Post, January 18, 1927 


President: Granville A. Waters, Wagner Electric Corporation, 
St. Louis, Mo. 
Vice-President: Charles P. Whitehead, General Steel Castings 
Company, Granite City, III. 
Secretary: William P. Gatley, National Rejectors, Inc., St. 
Louis, Mo. 
Treasurer: Chris J. Senes, St. Louis Ordnance District, St. 
Louis, Mo. 
Directors: W. M. Akin, Laclede Steel Company, St. Louis, Mo. 
J. I. Bandy, U. S. Naval Air Station, St. Louis, Mo. 
J. D. Childs, St. Louis Ordnance District, St. Louis, Mo. 
Adrian W. Frazier, Frazier-Davis Construction Company, 
St. Louis, Mo. 
Russell E. Gardner, Jr., Reinholdt & Gardner, St. Louis, Mo. 
Edward J. Judge, Scullin Steel Company, St. Louis, Mo. 
Vincent P. King, Knapp-Monarch Company, St. Louis, Mo. 
John N. Marshall, Granite City Steel Company, Granite 
City, Ill. 
Edwin B. Meissner, St. Louis Car Company, St. Louis, Mo. 
Clyde H. Morgan, Emerson Electric Company, St. Louis, 
Mo. 
Arden J. Mummert, McQuay-Norris Manufacturing Com- 
pany, St. Louis, Mo. 
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Spencer T. Olin, Olin Industries, Inc., East Alton, Ill. 

George W. Pardy, Scott Air Force Base, Belleville, Ill. 

M. F. Peterson, Carter Carburetor Company, St. Louis, Mo. 

William M. Rand, Monsanto Chemical Company, St. Louis, 
Mo. 


San Francisco Post, October 17, 1923 


President: Edgar B. Jessup, Marchant Calculating Company, 
Oakland, Calif. 
Vice-Presidents: John E. Cushing, Oceanic Steamship Com- 
pany, San Francisco, Calif. 
B. C. Heacock, Caterpillar Tractor Company, San Fran- 
cisco, Calif. 
Secretary-Treasurer: C. H. Wuerz, San Francisco Ordnance 
District, Oakland Army Base, Oakland 14, Calif. 
Directors: The officers and James B. Black, Pacific Gas & 
Electric Company, San Francisco, Calif. 
Paul L. Davies, Food Machinery & Chemical Corporation, 
San Jose, Calif. 
Philip J. FitzGerald, Dean Witter & Company, San Fran- 
cisco, Calif. 
Lawrence S. Fletcher, Piedmont, Calif. 
G. M. Greenwood, Rheem Manufacturing Company, Rich- 
mond, Calif. 
W. E. Henderson, Christian Brothers Winery, Napa, Calif. 
George Murray, San Francisco, Calif. 
Jean C. Witter, Dean Witter & Company, San Francisco, 
Calif. 


Texas Post, October 30, 1942 


President: E. D. Konken, Napko Paint & Varnish Company, 
Houston, Tex. 
Vice-President: W. O. Hedrick, McEvoy Company, Houston, 
Tex. 
Secretary-Treasurer: Leo S. Bassett, Department of the Army, 
Dickson Gun Plant, P. O. Box 2545, Houston, Tex. 
Directors: H. H. Brien, Texas Foundries, Inc., Houston, Tex. 
H. J. Hagen, Well Equipment Manufacturing Corporation, 
Houston, Tex. 
O. L. Lorchn, Cameron Iron Works, Houston, Tex. 
D. J. Martin, Hughes Tool Company, Houston, Tex. 
W. H. Miner, Lufkin Foundry & Machine Company, Hous- 
ton, Tex. 
L. B. Rvan, The Rice Institute, Houston, Tex. 


University of Michigan Post, February 20, 1941 


President: Gerald F. Fox, University of Michigan, Ann Arbor, 
Mich. 

Vice-President: Jack C. Gillett, University of Michigan, Ann 
Arbor, Mich. 

Secretary-Treasurer: Ronald Modlin, University of Michigan, 
Ann Arbor, Mich. 

Directors: Clinton Harris, Argus Cameras, Inc., Ann Arbor, 

Mich. 

R. Clay Porter, University of Michigan, Ann Arbor, Mich. 


Charles M. Thatcher, University of Michigan, Ann Arbor. 


Mich. 
Faculty Adviser: Wesley O. Moberg, R.O.T.C. Detachment, 
University of Michigan, Ann Arbor, Mich. 


Washington Post, November 18, 1925 


President: John K. Christmas, Office, Assistant Chief of Staff, 
United States Army, Washington, D. C. 
Vice-Presidents: R. P. Williams, Rheem Manufacturing Com- 
pany, Washington, D. C. 
B. Hall Hanlon, Naval Gun Factory, Washington, D. C. 
Secretary-Treasurer: J. Donald Browne, public relations coun- 
sel, 712 Barr Building, Washington, D. C. 
Directors: H. N. Arbuthnot, Allegheny Ludlum Steel Cor- 
poration, Washington, D. C. 
Allen V. Astin, Bureau of Standards, Washington, D. C. 
Merle Davis, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D.C. 
John N. Dick, United States Air Force, Washington, D. C. 
A. H. Hobelmann, Walter Kidde & Company, Washing- 
ton, D. C. 
Ludlow King, Owens-Corning Fiberglas Company, Wash- 
ington, D.C. 
W. G. Lockwood, American Locomotive Company, Wash- 
ington, D. C. 
Arthur F. Macconochie, University of Virginia, Charlottes- 
ville, Va. 
C. E. Meissner, Budd Company, Washington, D. C. 
William I. Richmond, Frigidaire Division, General Motors 
Corporation, Washington, D. C. 
C. H. M. Roberts, Office of the Chief of Ordnance, United 
States Army, Washington, D. C. 
Stanley A. Shank, Socony-Vacuum Oil Company, Wash- 
ington, D. C. 


Yankee Post, June 30, 1925 


President: Lynn H. Morse, Morse-Smith-Morse, Inc., Water- 
town, Mass. 

Vice-Presidents: Harry A. Wansker, Carr Fastener Company, 

Cambridge, Mass. 

John J. Meyer, Independent Lock Company, Fitchburg, 
Mass. 

W. Bruce Loomis, Boston Ordnance District, Boston, Mass. 

Secretary-Treasurer: Helge Holst, Arthur D. Little, Inc., 30 
Memorial Drive, Cambridge 42, Mass. 

Directors: J. Carlton Bagnall, Swank, Inc., Attleboro, Mass. 
J. J. Brogan, Jefferson Electric Company, Fall River, Mass. 
C. F. Carlstrom, Worcester, Mass. 

J. S. Crawford, Norwell, Mass. 

Elliott M. Gordon, Gorham Manufacturing Company, 
Providence, R. I. 

R. N. Greenwood, Heywood-Wakefield Company, Gardner, 
Mass. 

D. A. Lenk, Boston, Mass. 

L. J. Meyns, Babson Institute of Business Administration, 
Wellesley, Mass. 

E. W. Miller, Fellows Gear Shaper Company, Springfield, 
Vt. 

R. §. Morse, National Research Corporation, Cambridge, 
Mass. 

G. P. Slade, Boston Ordnance District, Boston, Mass. 

J. P. Spang, Jr., Gillette Safety Razor Company, Cambridge, 
Mass. 

R. F. Williams, Associated Industries of Massachusetts, 
Boston, Mass. 
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Divisions and Committees of A.O.A. 


Technical Divisions and Committees of the Association are vol- 
untary advisory groups of qualified personnel, organized 
primarily along commodity lines, to serve the ordnance or- 
ganizations of the Army, Navy, and Air Force and other agen- 
cies of the national-defense establishment of the United States. 


ARTILLERY DIVISION 
Executive Board: 
J. E. Trainer, Firestone Tire & Rubber Company, Akron, 
Ohio, chairman. 
J. L. Auer, R. Hoe & Company, New York, N. Y. 
John T. Brown, ). I. Case Company, Racine, Wis. 
— Davidson, Bucyrus-Erie Company, South Milwaukee, 
is. 
=. S. Dulin, Byron Jackson Company, Los Angeles, Calif. 
W. J. Fisher, A. B. Farquhar Company, York, Pa. 
J. E. Galvin, Ohio Steel Foundry Company, Lima, Ohio. 
L. Iverson, Mesta Machine Company, West Homestead, Pa. 
N. R. Knox, Bucyrus-Erie Company, South Milwaukee, Wis. 
E. R. Leeder, Detroit, Mich. 
—~ I. Martin, United Shoe Machinery Company, Beverly, 
Mass. 
— H. Mitchell, Ridgewood Ordnance, Inc., Cincinnati, 
io. 
L. A. Petersen, Otis Elevator Company, New York, N. Y. 
‘a Peterson, Hannifin Manufacturing Company, Chicago, 


James B. Rosser, Pullman-Standard Car Manufacturing 
Company, Chicago, III. 

S. E. Skinner, General Motors Corporation, Lansing, Mich. 

E. G. Williams, American Type Founders, Inc., Elizabeth, 

Gun Forging Committee: 

William H. Mitchell, Ridgewood Ordnance, Inc., Cincinnati, 
Ohio, chairman. 

W. B. Kennedy, National Tube Company, McKeesport, Pa. 

Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

Scott B. Ritchie, U. S. Pipe & Foundry Company, Burling- 
ton, N. J 

E. C. Smith, Republic Steel Corporation, Cleveland, Ohio. 

George Struble, Bethlehem Steel Company, Bethlehem, Pa. 

et Timken, Timken Roller Bearing Company, Canton, 

io. 
H. H. Ziesing, Midvale Company, Philadelphia, Pa. 


Recoil, Recuperator and Equilibrator Committee: 

J. L. Auer, R. Hoe & Company, New York, N. Y., chairman. 

Anselm DeGhetto, National Rubber Machinery Company, 
Clifton, N. J. 

W. L. Fennimore, Baldwin-Lima-Hamilton Corporation, 
Philadelphia, Pa. 

Otto J. Maha, Hannifin Manufacturing Company, Chicago, 
Ill. 

Alex Marks, Otis Elevator Company, New York, N. Y. 

Gordon Montgomery, Miller Printing Machinery Company, 
Pittsburgh, Pa 

C. H. Nazro, Byron Jackson Company, Los Angeles, Calif. 





Gun Carriage and Mount Committee: 

Trevor Davidson, Bucyrus-Erie Company, South Milwaukee, 
Wis., chairman. 

Stephen J. Matosec, Pullman-Standard Car Manufacturing 
Company, Chicago, Ill. 

H. V. Parsley, International Harvester Company, Melrose 
Park, Ill 

Walter F. Scheel, Timken-Detroit Axle Company, Detroit, 
Mich. 

R. F. V. Stanton, American Machine & Foundry Company, 
New York, N 

.L. Wi hitehall, Parish Pressed Steel Company, Reading, Pa. 
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FIRE CONTROL INSTRUMENT DIVISION 

Executive Board: 

Stanley C. Hope, Esso Standard Oil Company, New York, 
N. Y., chairman. 

Ralph 3 Goetzenberger, a Honeywell Regulator 
Company, Washington, D. C., deputy chairman, 

J. A. MacDonnell, Gilbert . Barker Manufacturing Com- 
pany, West Springfield, Mass., secretary. 

R. E. Gillmor, Sperry Corporation, New York, N. Y 

Carl S. Hallauer, Bausch & Lomb Optical Company, Ro- 
chester, N. Y. 

Myron Hayes, Eastman Kodak Company, Rochester, N. Y. 

F. R. Lack, Western Electric Company, New York, N. \ 

Harold W. Sweatt, Minneapolis-Heneywell Regulator Com- 
pany, Minneapolis, Minn. 

Gordon B. Welch, Davidson Corporation, Chicago, III. 


Electronics Committee: 

Donald A. Quarles, Bell Telephone Laboratories, Inc., New 
York, N. Y., chairman. 

be ag? R. G. Baker, General Electric Company, Syracuse, 

P. R. Bassett, Sperry Gyroscope Company, Great Neck, N. Y 

E. T. Morris, Jr., Westinghouse Electric Corporation, Balti- 
more, Md. 


Optical Committee: 

William Roach, Eastman Kodak Company, Rochester, N. Y., 
chairman. 

C. L. Farrand, Farrand Optical Company, New York, N. Y 

~~ | aso Bausch & Lomb Optical Company, Rochester, 


Irvine C. Gardner, National Bureau of Standards, Washing- 
ton, D. 

C. W. Keuffel, Keuffel & Esser Company, Hoboken, N. J 

A. B. Simmons, Eastman Kodak Company, Rochester, N. Y. 

Gordon B. Welch, Davidson Corporation, Chicago, II! 


Advisory Members of Optical Committee: 
“ Babcock, Pittsburgh Plate Glass Company, Pittsburgh, 
a 
C. ee National Bureau of Standards, Washington, 
D 


C. F. Henkel, Corning Glass Works, Corning, N. Y. 
G. M. Taylor, Gar Wood Company, Findlay, Ohio. 
Fred E. Wright, Carnegie Institution, Washington, D. C. 


Mechanical Committee: 

T. C. O'Donnell, Gilbert & Barker Manufacturing Company, 
West Springfield, Mass., chairman. 

T. H. Beard, Dictaphone Corporation, Bridgeport, Conn 

H. J. MacDonald, Electrical Wire & Cable Department, U. S 
Rubber Company, New York, N. Y. 

i. ee, Sperry Gyroscope Company, Great Neck, 


Earl Nesmith, Eureka Williams Corporation, Bloomington, 
Ill. 


Watch and Clock Committee: 

George P. Luckey, Hamilton Watch Company, Lancaster, Pa., 
chairman. 

D. J. Hawthorne, General Time Corporation, New York, 
N. Y 


D. S. Ingraham, E. Ingraham Company, Bristol, Conn 
J. G. Shennan, Elgin National Watch Company, Elgin, III. 
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Instrument Jewel Bearings Committee: 

W. N. Brandes, Elgin National Watch Company, Elgin, 
Ill., chairman. 

Malcolm H. Barnes, Linde Air Products Company, Tona- 
wanda, N. Y. 

E. J. Boland, General Electric Company, West Lynn, Mass. 

R. W. Davidson, Arma Corporation, Brooklyn, N. Y. 

Orville Gatti, Aurele M. Gatti, Inc., Trenton, N. J. 

H. Paxson Gifford, Hamilton Watch Co., Lancaster, Pa. 

Joseph Haines, Industrial Sapphire Corporation, Quaker- 
town, Pa. 

R. P. Lansing, Eclipse-Pioneer Division, Bendix Aviation 
Corporation, Teterboro, N. J 

Max Meller, Adolf Meller Company, Providence, R. I. 

Lloyd Scott, Hughes Aircraft Company, Culver City, Calif. 

Roger F. Waindle, Nugent Sand Company, Muskegon, Mich. 

S. A. Weart, United States Bearing Corporation, Larch- 
mont, N. Y. 

Don Worley, John Worley Jewel Company, Waltham, Mass. 


Instrument Precision Ball Bearings Committee: 

F. E. Ericson, Barden Corporation, Danbury, Conn., chair- 
man. 

A. N. Daniels, New Hampshire Ball Bearings, Inc., Peter- 
borough, N. H. 

H. D. Gilbert, Miniature Precision Bearings, Inc., Keene, 

J. P. Gillilan, New Departure Division, GMC, Bristol, 
Conn. 

F. Leister, Fafnir Bearing Company, New Britain, Conn. 

C. E. Morse, Marlin-Rockwell Corporation, Jamestown, N. Y. 

Lloyd Scott, Hughes Aircraft Company, Culver City, Calif. 


Advisory Members: 

Thomas Barish, Shaker Heights, Cleveland, Ohio. 

— J. Burnell, Hughes Aircraft Company, Culver City, 
Calif. 

R. W. Davidson, Arma Corporation, Brooklyn, N. Y. 

F. V. Johnson, General Electric Company, Schenectady, N. Y. 

Orin B. Johnston, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn. 

H. Loen, Bendix Aviation Corporation, Teterboro, N. J. 

W. A. Reichel, Kearfott Company, Little Falls, N. J. 

S. J. Turek, Sperry Gyroscope Company, Great Neck, N. Y. 


GAGE INDUSTRY DIVISION 
Executive Board: 
Louis F. Polk, Sheffield Corporation, Dayton, Ohio, chairman. 
W. Dubyk, Naval Gun Factory, Washington, D. C., deputy 
chairman. 
B. B. Patton, Frankford Arsenal, Philadelphia, Pa., secretary. 
A. D. Anderson, Naval Gun Factory, Washington, D. C. 
A. H. d’Arcambal, Pratt & Whitney Division, Niles- Bement- 
Pond Company, West Hartford, Conn. 
J. Chester Bath, John Bath & Company, Worcester, Mass. 
W. J. Darmody, Frankford Arsenal, Pa. 
Harry B. Hambleton, Brielle, N. J. 
J. G. Schneider, Air Matériel Command, Wright-Patterson 
Air Force Base, Dayton, Ohio. 


Special Committee: 
Erik Aldeborgh, Standard Gage Company, Poughkeepsie, 
N. Y. 


R. F. Bosron, Air Matériel Command, Wright-Paiterson Air 
Force Base, Dayton, Ohio. 

Edward H. Cahill, Haverford, Pa. 

John Carriker, Carbide and Carbon Corporation, Oak Ridge, 
Tenn. 

George E. Eglinton, Lincoln Park Industries, Inc., Lincoln 
Park, Mich. 

W. H. Gourlie, Sheffield Corporation, Hartford, Conn. 

Robert E. Lamb, Republic Gage Company, Detroit, Mich. 
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F. C. Tanner, Federal Products Corp., Providence, R. I. 
Roger F. Waindle, Nugent Sand Company, Muskegon, Mich. 


Shell Subcommittee: 

Glenn H. Stimson, Greenfield Tap & Die Corporation, 
Greenfield, Mass., chairman. 

William H. Gourlie, Sheffield Corporation, West Hartford, 
Conn., secretary. 

Paul V. Miller, Taft-Peirce Manufacturing Company, Woon- 
socket, R. I 

J. C. Molinar, Pratt & Whitney Division, Niles-Bement- 
Pond Company, West Hartford, Conn. 


Advisory Members: 

F. S. Blackall, Jr., 
Woonsocket, R. I. 

Arnold K. Brown, Brown & Sharpe Manufacturing Com- 
pany, Providence, R. I 

Melvin Fruechtenicht, Frankford Arsenal, Philadelphia, Pa. 

Irving H. Fullmer, National Bureau of Standards, Wash- 
ington, D. C. 

E. B. Gallaher, Clover Manufacturing Company, Norwalk, 

nn. 

W. P. Henry, Bureau of Ordnance, United States Navy, 
Washington, D. C. 

Donald G. Millar, Greenfield Tap & Die Company, Green- 
field, Mass. 

Charles M. Pond, Pratt & Whitney, West Hartford, Conn. 

Arthur F. Wentzel, Air Matériel Command, Wright-Patter- 
son Air Force Base, Dayton, Ohio. 


Taft-Peirce Manufacturing Company, 


INDUSTRIAL MOBILIZATION COMMITTEE 

This Committee is eomposed of the members of the national 

Executive Committee of the American Ordnance Association: 

James L. Walsh, New York, N. Y., President. 

Herbert A. Gidney, Pittsburgh, Pa., Vice-President. 

Harvey C. Knowles, Cincinnati, Ohio, Vice-President. 

Louis F. Polk, Sheffield Corporation, Dayton, Ohio, Vice- 
President. 

Robert L. Biggers, Fargo Truck Division, Chrysler Cor- 
poration, Detroit, Mich., Vice-President. 

C. Jared Ingersoll, Philadelphia, Pa., Director. 

R. E. Gillmor, New York, N. Y., Director. 

Henry P. Erwin, Washington, D. C., Treasurer. 

John Ross Delafield, New York, N. Y., Counsel. 

L. A. Codd, Washington, D. C., Executive Vice-President. 


PACKING AND PACKAGING DIVISION 


Executive Board: 

Paul O. Vogt, General Electric Company, Schenectady, N. Y., 
chairmen. 

A. C. Beardsell, Container Laboratories, New York, N. Y. 

Gordon Bennett, Anaconda Copper Mining Company, New 
York, N. Y. 

J. W. Kraus, Thompson Products, Inc., Cleveland, Ohio. 

A. D. Peister, General Motors Overseas Operations, New 
York, N. Y. 

R. F. Weber, International Harvester Company, Chicago, III. 


Preservation Committee: 

J. W. Kraus, Thompson Products, Inc., Cleveland, Ohio, 
chairman. 

L. C. Barail, United States Testing Company, Hoboken, N. J. 

L. M. Burgess, H. P. Smith Paper Company, Chicago, III. 

H. George Gerrick, Randolph Engineering Company, Pitts- 
burgh, Pa. 

Thomas M. Hill, Aluminum Company of America, Pitts- 
burgh, Pa. 

F. F. Holt, McCarthy-Root Manufacturing Company, De- 
troit, Mich. 

M. G. Schmitt, Thilmany Pulp & Paper Company, Kau- 
kauna, Wis. 
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A. J. Seibert, Jr., Seibert Varnish Company, Detroit, Mich. 
Murray Senkus, Nox-Rust Chemical Corporation, Chicago, 
Ill. 


A. I. Totten, Jr., Reynolds Metals Company, Richmond, Va. 

or Wachter, Shell Development Company, Emeryville, 
alif. 

H. R. Wilson, Firestone Tire & Rubber Company, Akron, 
Ohio. 


Advisory Members: 

R. H. Bescher, Koppers Company, Orrville, Ohio. 

Robert Jamison, Sr., Vibradamp Corporation, Jackson, Mich. 
Roger Lovett, Filtrol Corporation, Los Angeles, Calif. 

L. F. Wagner, Glidden Company, Reading, Pa. 


Consultants: 
H. G. Cherry, Office, Chief of Ordnance, U. S. Army. 
N. L. Ripich, Rossford Ordnance Depot, Toledo, Ohio. 


Corrugated and Waterproof Paper Containers Committee: 

A. C. Beardsell, Container Laboratories, New York, N. Y., 
chairman. 

H. T. French, Electric Storage Battery Company, Philadel- 
phia, Pa. 

O. E. Johnson, Kaiser-Frazer Corporation, Willow Run, 
Mich. 

P. P. Kennedy, E. I. du Pont de Nemours & Company, 
Wilmington, Del. 

Richard A. Kuhlman, Radio Corporation of America, Harri- 
son, N. 


S. S. Tomlin, Jr., Shell Oil Company, New York, N. Y. 


Advisory Members: 

R. P. Aument, American Box Board Company, Grand Rapids, 
Mich. 

M. L. Downs, Thilmany Pulp & Paper Company, Kaukauna, 

is. 

W. B. Lincoln, Jr., Inland Container Corporation, In- 
dianapolis, Ind. 

A. Grayson Lynn, Robert Gair Company, New York, N. Y. 

M. J. Odell, Dewey & Almy Chemical Company, Cambridge, 
Mass. 


Light Wooden Boxes and Crates Committee: 

R. F. Weber, International Harvester Company, Chicago, 
Ill., chairman. 

H. E. Brill, Mid-States Container Corporation, DeGraff, 
Ohio. 

R. Clendenin, Nox-Rust Chemical Corporation, Chicago, III. 

H. E. Fairweather, International Harvester Company, Fort 
Wayne, Ind. 

W. B. Keefe, Westinghouse Electric Corporation, Mansfield, 
Ohio. 

P. M. Layman, Minneapolis-Moline Company, Minneapolis, 
Minn. 

J. L. Martin, Marine Insurance Underwriters, Detroit, 
Mich. 

C. F. Osgood, Jr., C. Tennant Sons & Company, New York, 
N. Y. 


A. M. Riley, Riley & Downer, Inc., Orange, N. J. 


Heavy Wooden Crates and Cases Committee: 

A. D. Peister, General Motors Overseas Operations, New 
York, N. Y., chairman. 

L. R. Burroughs, Ford Motor Company, Jersey City, N. J. 

R. A. Mantz, International Harvester Company, Chicago, III. 

Gordon Payne, Chrysler Corporation, Detroit, Mich. 


Palletizing and Loading Committee: 


Gordon Bennett, Anaconda Copper Mining Company, New 
York, N. Y., chairman. 
E. E. English, American Brass Company, Ansonia, Conn. 
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B. R. Olhausen, Aluminum Company of America, Pitts- 
burgh, Pa. 

Vincent Reade, Whitehead Metal Products Company, New 
York, N. Y. 


ROCKET, BOMB, AND ARTILLERY 
AMMUNITION DIVISION 
Executive Board: 
R. L. Telford, Silas Mason Company, Shreveport, La., 
chairman. 
W. N. Howley, Lansdowne Steel & Iron Company, Morton, 
Pa., deputy chairman. 
R. T. Buffington, Silas Mason Company, Shreveport, La 


Bomb Committee: 

Robert C. Enos, Standard Steel Spring Company, Coraopolis, 
Pa., chairman. 

H. W. Brock, A. O. Smith Corporation, Milwaukee, Wis., 
deputy chairman. 

W. E. Ackermann, Wheeling Steel Corporation, Wheeling, 
V. Va. 


L. W. Browne, Gate City Iron Works, Omaha, Nebr. 

J. J. Calhoun, Budd Company, Philadelphia, Pa. 

Gordon B. Colby, Central Can Company, Chicago, II! 

at = Culver, Jr., Wrought Iron Range Company, St. Louis, 
0. 


N. L. Etten, Chamberlain Corporation, Waterloo, Iowa 

"> Fantz, Midwest Piping & Supply Company, St. Louis, 
Mo. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa 

R. Furrer, American Car and Foundry Company, New 
York, N. Y. 

W. J. Haynes, Jr., Darby Corporation, Kansas City, Kans 

A. V. Murray, Scaife Company, Pittsburgh, Pa. 

John T. Parsons, Parsons Corporation, Traverse City, Mich 

T. E. Stahl, J. I. Case Company, Bettendorf, Iowa 

J. . Whitmoyer, Harrisburg Steel Corporation, Harrisburg, 
a. 


R. P. Williams, Jr., Rheem Manufacturing Company, Wash- 


ington, D. C. 


Cartridge Case Committee: 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, 
Calif., chairman. 

Rupert Atkins, Kelsey-Hayes Wheel Company, Detroit, 
Mich. 

M. E. Aydt, Servel, Inc., Evansville, Ind. 

Charles O. Dahl, National Pressure Cooker Company, Eau 
Claire, Wis. 

Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa. 

William J. Gazey, Massillon Aluminum Division, Ekco 
Products Company, Massillon, Ohio. 

William A. Halker, Electric Auto-Lite Company, Cincinnati, 
Ohio. 

Walter P. Hill, Wolverine Tube Division, Calumet and 
Hecla Consolidated Copper Company, Detroit, Mich 

E. D. Howell, Clinton Manufacturing Division, Revere 
Copper & Brass, Inc., Clinton, III. 

H. E. Kenitz, Globe American Corporation, Kokomo, Ind 

W. W. Kovalick, Ingersoll Products Division, Borg-Warner 
Corporation, Chicago, III. 

Charles Lambert, Clayton & Lambert Manufacturing Com- 
pany, Louisville, Ky. 

W. H. Miller, Bossert Company, Utica, N. Y. 

G. M. Moss, Fulton Sylphon Company, Knoxville, Tenn 

Raymond E. Paddock, Nesco, Inc., Milwaukee, Wis 

L. N. Peterson, Regal Ware, Inc., Kewaskum, Wis 

R. W. Reinicke, Chase Brass & Copper Company, Water- 
bury, Conn. 

., B. Stoner, Stoner Manufacturing Corporation, Aurora, 
ll. 
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F. N. Thiefels, Wilson Foundry & Machine Company, 
Pontiac, Mich. 

J. A. Watson, Motor Wheel Corporation, Lansing, Mich. 

S. L. Yarbrough, Rheem Manufacturing Company. South 
Gate, Calif. 


Material Subcommittee: 
. F. Olt, Research Laboratories, Armco Steel Corporation, 
Middletown, Ohio. 

W. P. Gerhart, Bethlehem Steel Company, Bethlehem, Pa. 

Kirby F. Thornton, Aluminum Company of America, New 
Kensington, Pa. 


Technical Subcommittee: 
Harry M. Day, Ekco Products Company, Chicago, III. 
E. M. Wagner, San Marino, Calif. 


Container Committee: 

J. F. Griswold, Jr., Chicago Mill & Lumber Company, 
Chicago, Ill, chairman. 

J. | eames J. & L. Steel Barrel Company, Cleveland, 


H. T. Holbrook, Standard Cap & Seal Corporation, New 
York, N. Y. 

H. Y. Hooper, Hooper Byrne Company, New York, N. Y. 

W. E. Mayers, Industrial Tape Corporation, New Bruns- 
wick, N. 

H.C. Simms Cleveland Container Company, Washington, 


J. B. Wiebers, American Can Company, Chicago, III. 


Advisory Members of Container Committee: 


A. J. Baumgardt, Sefton Ffbre Can Company, St. Louis, Mo. 
J. M. Bogert, Bogert & Hopper, New York, N. Y. 

J. Carlson, Signode Steel Strapping Company, Chicago, III. 
C. H. Corey, Brooks & Perkins, Inc., Washington, D. C. 
George Denning, W. C. Ritchie and Company, Chicago, III. 
Fred DeWitt, Parker Rust Proof Company, Detroit, Mich. 
T. Dobbins, American Can Company, Maywood, III. 

E. _ Green’s Ready-Built Homes Company, Rockford, 


C. D. Hudson, National W ooden Box Association, Wash- 
ington, D. C. 

W. R. Janney, National Can Company, New York, N. Y. 

C. E. Norquist, Norquist Products, Inc., Jamestown, N. Y. 

C. F. Osgood, C. Tennant & Sons, New York, N. Y. 

A. J. Peterson, Goodyear Aircraft Corporation, Akron, Ohio. 

H. M. Reed, Gerrard Steel Wire Company, Chicago, IIl. 

S. Richmond, Edward Manufacturing Company, Cincinnati, 
Ohio. 

5. saute, Rathborne Hair & Ridgway Company, Chicago, 
ll. 


Fred B. Shaw, Jr., Army Chemical Center, Edgewood, Md. 

E. Silbernagel, Geo. Silbernagel & Sons, Wausau, Wis. 

R. W. Springer, Feltex Corporation, Detroit, Mich. 

W. <a Improved Mailing Case Company, New York, 
NY 


J. Stunkel, Central Wooden Box Association, Chicago, Ill. 

S. Tremble, Rudy Furnace Company, Dowagiac, Mich. 

R. C. Walling, Cozier Container Corporation, Cleveland, 
Ohio. 


Ferrous Metallurgical Committee: 

J. D. Dickerson, Republic Steel Corporation, Buffalo, N. Y., 
chairman. 

H. W. Browall, Inland Steel Corporation, Chicago, III. 

M. A. Jones, Youngstown Sheet & Tube Company, East 
Chicago, Ind. 

Cc. L. Kent, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa 

J. K. Killmer, Bethlehem Steel Company, Bethlehem, Pa. 
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H. A. Moorhead, United States Steel Company, Pittsburgh, 
Pa. 


Fuze Committee: 

J. E. Burke, Stewart-Warner Corporation, Chicago, IIL, 
chairman. 

T. C. Smith, Daystrom Electric Corporation, Poughkeepsie, 
N. Y., deputy chairman. 

W. E. Faithorn, Jr., Stewart-Warner Corporation, Wash- 
ington, D. C., assistant secretary. 

R. H. Ammon, Cushman Motor Works, Inc., Lincoln, Nebr. 

© Burnett, Scovill Manufacturing Company, Waterbury, 

conn. 
=. 2 Carter, Victoreen Instrument Company, Cleveland, 
nio. 

George Ensign, Elgin National Watch Company, Elgin, IIl. 

W. F. Errig, Peco Manufacturing Corporation, Philadel- 
phia, Pa. 

W. M. Ewart, Carter Carburetor Corporation, St. Louis, Mo. 

Daniel P. Geeding, Gruen Watch Company, Cincinnati, Ohio. 

P. j. — General Time Instruments Corporation, 
New York, 

J. R. Hurley, dy Corporation, Chicago, III. 

Fred Knohl, Shakeproof, Inc., Elgin, Ill. 

M. F. Manby, Hamilton Watch Company, Lancaster, Pa. 

R. K. McClintock, Sylvania Electric Products, Inc., Em- 
porium, Pa. 

Ellsworth L. Mills, Bastian-Blessing Company, Chicago, III. 

B. F. Morris, Thomas A. Edison, Inc., West Orange, N. J. 

C. W. Pound, Electric Auto-Lite Company, Toledo, Ohio. 

F. W. Powell, Eastman Kodak Company, Rochester, N. Y. 

M. L. Sperry, Jr., Scovill Manufacturing Company, Water- 
bury, Conn. 

C. G. Troxler, Hoover Company, North Canton, Ohio. 


Advisory Members of Fuze Committee: 
D. R. Beeman, Picatinny Arsenal, Dover, N. J. 


Dr. yo agg Comstock, Stevens Institute of Technology, 
Hoboken, N. 

T. B. Gibbs, Gibbs Manufacturing & Research Corporation, 
Janesville, Wis. 

Walter Herold, Bassick Company, Bridgeport, Conn. 

N. A. Hewitt, Ohio Screw Machine Products Company, 
Elyria, Ohio. 

Carl Schlesinger, Pollak Engineering & Manufacturing Com- 
pany, Newark, N. J. 


Loading Committee: 

M. P. Woodward, Procter & Gamble Company, Cincinnati, 
Ohio, chairman. 

B. B. Bond, Remington Rand, Inc., Stamford, Conn. 

C. B. Burnett, Johns-Manville Products Corporation, New 
York, N. 

Harold R. Chiid, Goodyear Engineering Corporation, 
Charlestown, Ind. 

L. M. Freeman, B. F. Goodrich Company, Akron, Ohio. 

R. W. Johnson, Hector, Minn. 

J. A. Kelly, Todd & Brown, Inc., New York, N. Y. 


Powder and Explosives Committee: 

Charles H. Carter, Jr., Atlas Powder Company, Wilmington, 
Del., cochairman. 

F. M. Hakenjos, Hercules Powder Company, Wilmington, 
Del., cochairman. 

A ae, Aerojet Engineering Corporation, Azusa, 
ali 

= Burton, Tennessee Eastman Corporation, Kingsport, 
enn. 

J. E. Caskey, Naugatuck Chemical Division, U. S. Rubber 
Company, Naugatuck, Conn. 

H. R. Ferguson, Thiokol Corporation, Trenton, N. J. 

L. B. Fraser, Fraser-Brace Engineering Company, New 
York, N. Y. 
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a N. Marsh, Hercules Powder Company, Wilmington, 

el. 

C. R. McCullough, Monsanto Chemical Company, St. Louis, 
Mo. 

J. J. McIntire, Trojan Powder Company, Allentown, Pa. 

F. Olsen, Western Cartridge Division, Olin Industries, Inc., 
East Alton, Ill. 

J. M. Skilling, E. I. du Pont de Nemours & Company, 
Wilmington, Del. 

“©. Thomas, Spencer Chemical Company, Pittsburg, 

ans 

C. E. Watts, Commercial Solvents Corporation, Terre 

Haute, Ind 


Advisory Members of Powder and Explosives Committee: 

- L. Bennett, Hercules Powder Company, Wilmington, Del. 
. C. Lothrup, Arthur D. Little, Inc., Cambridge, Mass. 

Ig » ee General Chemical Company, New York, 


J. T. Moore, Hercules Powder Company, Wilmington, Del. 
S. _P. Se Chemical Construction Company, New 


York, 


Rocket Committee: 

C. L. Eksergian, Budd Company, Philadelphia, Pa., chairman. 

Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa., secretary. 

Edward A. Ash, Vibradamp Corporation, Detroit, Mich. 

Eric G. Boehm, Houde Engineering Division, Houdaille- 
Hershey Corporation, Buffalo, N. Y. 

Paul J. Breitenwischer, Tecumseh Products Company, 
Tecumseh, Mich. 

ms 4 W. Chapman, Evans Products Company, Plymouth, 
Mich 

William Dowling, Heckethorn Manufacturing & Supply 
Company, Littleton, Colo. 

Leo Edelson, Metroloy Corporation, New Rochelle, N. Y. 

M. E. Ferris, Day and Night Division, Affiliated Gas Equip- 
ment, Inc., Monrovia, Calif. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa. 

ba Gardner, Hycon Manufacturing Company, Pasadena, 
Calif. 

Walter Herold, Bassett Company, Bridgeport, Conn. 

John Hubeny, Hubeny Brothers, Roselle, N. J. 

—e Kalitinsky, M. W. Kellogg Company, Jersey City, 


eee Keddy, Keddy Machine Company, Middleton, 

Mass. 

J. Edward Lott, American Manufacturing Company, Fort 
Worth, Tex. 

Donald L. McCarty, Wagner Iron Works, Milwaukee, Wis. 

D. McConnell, Sheffield Corporation, Dayton, Ohio. 

ind Ph pee Revere Copper & Brass Company, Rome, 
* 2 

William K. McInerney, Mc!nerney Spring & Wire Company 
Grand Rapids, Mich. 

E. D. McLean, Oldsmobile Division, General Motors Cor- 
poration, Lansing, Mich. 

R. J. Mill, Aerojet Engineering Corporation, Azusa, Calif. 

John L. Miller, Firestone Tire & Rubber Company, Akron, 
Ohio. 

John E. Mitchell, Jr., John E. Mitchell Company, Dallas, Tex. 

T. F. Naylor, Koppers Company, Baltimore, Md. 

A. J. Peterson, Goodyear Aircraft Corporation, Akron, Ohio. 

John Reimer, S. D. Hicks & Son Company, Boston, Mass. 

Grant G. Simmons, Simmons Company, Kenosha, Wis. 

Charles R. Stelljes, Easy Washing Machine Company, Syra- 
cuse, N. Y 

G. Vennerholm, Ford Motor Company, Dearborn, Mich. 


Development and Material Subcommittee: 
John D. Judge, Tube Reducing Corporation, Wallington, N. J. 
H. L. Miller, Republic Steel Corporation, Cleveland, Ohio. 
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George Perkins, Reynolds Metals Company, Louisville, Ky. 

John B. Rutherford, Babcock & Wilcox Tube Company, 
Beaver Falls, Pa. 

A. M. Setapen, Handy & Harman, New York, N. Y. 

E. T. Wanderer, Aluminum Company of America, New 
Kensington, Pa. 

Chastes B. Weeks, Hesse Eastern Corporation, Cambridge, 
Sass. 

George E. Whitlock, Mullins Manufacturing Corporation, 
Salem, Ohio. 


Consultants: 

W. R. Carson, Picatinny Arsenal, Dover, N. J. 

R. G. Cone, Silas Mason Company, Burlington, Iowa. 

H. G. Jones, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

T. J. McCloskey, Bureau of Ordnance, U. Navy, Wash- 
ington, D. C. 

W. E. Patrick, Jr., Naval Ordnance Test Station, Inyokern, 
Calif. 

J. H. Rogers, Bureau of Ordnance, U. 
ton, D. C 

John M. Schwartz, _ Office, Chief of Ordnance, U. S. Army, 
Washington, D. 


. Navy, Washing- 


Shell Committee: 

W. N. Howley, Lansdowne Steel & Iron Company, Morton, 
Pa., chairman. 

R. S. Barnes, Bethlehem Steel Company, Bethlehem, Pa 

Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa. 

C. L. Eksergian, Budd Company, Philadelphia, Pa. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa 

E. R. Frost, National Machinery Company, Tiffin, Ohio. 

F. U. Hayes, Bullard Company, Bridgeport, Conn. 

“= Heckathorn, Mullins Manufacturing Company, Salem, 

110. 

aS. Howe, New Britain Machine Company, New Britain, 
onn. 

B. Kaul, Mullins Manufacturing Company, Warren, Ohio 

= a Jr., Murray Manufacturing Company, Brook- 
yn, N. 

W. Naujoks, Ladish Company, Cudahy, Wis. 

A. R. Nettenstrom, American Forge Division, Chicago, II! 

J. J. Spector, Universal Match Corporation, Ferguson, Mo 

J. L. Theis, Oldsmobile Forge Plant, Lansing, Mich 

J. R. Trimble, Tennessee Coal, Iron & Railroad Company, 
Birmingham, Ala. 


Casting Subcommittee: 

F. E. Shumann, Lehigh Foundries, Inc., Easton, Pa., chair- 
man, 

D. L. Boyes, Central Foundry Division, GMC, Saginaw, 
Mich. 

C. L. Carter, Albion Malleable Iron Company, Albion, Mich 

W. M. Dalton, Dalton Foundries, Inc., Warsaw, Ind. 

H. L. Day, Auto Specialties Manufacturing Company, St 
Joseph, Mich. 

R. F. Galvin, Ohio Steel Foundry Company, Lima, Ohio. 

E. os io U. S. Pipe and Foundry Company, Burlington, 


R. ‘. Parker, American Brake Shoe Company, New York, 


Ss cr Wasson, National Malleable & Steel Casting Co., 
Cicero, Ill. 


Cold Finish Bar Subcommittee: 
L. Kent, Jones & Laughlin Steel Corporation, Pittsburgh, 
Pa., chairman. 

G. R. Caskey, Bliss & Laughlin, Inc., Harvey, Ill. 

M. L. Landis, LaSalle Steel Company, Chicago, II! 

W. I. McInerney, Crucible Steel Company of America, Mid- 
land, Pa. 
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H. Seifert, American Steel & Wire Company, Cleveland, 
hio. 
R. Sergeson, Rotary Electric Steel Company, Detroit, Mich. 
E. S. Steigner, Youngstown Sheet & Tube Company, Youngs- 
town, Pa. 
A. G. Sturrock, Wyckoff Steel Company, Chicago, III. 
Copper and Brass Subcommittee: 
L. A. Ward, Chase Brass & Copper Company, Waterbury, 
Conn., chairman. 
P. Hill, Wolverine Tube Division, Detroit, Mich. 
R. Pratt, Bridgeport Brass Company, Bridgeport, Conn. 
F. G. Smith, American Brass Company, Waterbury, Conn. 
R. A. Wilkins, Revere Copper & Brass, Inc., Rome, N. Y. 


R. A. a a Scovill Manufacturing Company, New 
York, ~~ 2 


Heating and Heat Treating Furnace Subcommittee: 


H. M. Heyn, Surface Combustion Corporation, Toledo, 
Ohio, chairman. 

William Adam, Jr., Ajax Electric Company, Philadelphia, 
Pa. 

F. O. Hess, Selas Corporation of America, Philadelphia, Pa. 

W. H. Holcroft, Holcroft & Company, Detroit, Mich. 

A. F. Holden, A. F. Holden Company, Detroit, Mich. 

C. B. Kentnor, Jr., W. S. Rockwell Company, Fairfield, 
Conn. 

J. L. McFarland, General Electric Company, Schenectady, 
N. ¥. 


H. J. Ness, Lithium Company, Newark, N. J. 

L. W. Prestin, Sunbeam Corporation, Chicago, III. 

C. H. Vaughan, Electric Furnace Company, Salem, Ohio. 
D. E. Wyman, R-S Products Corporation, Philadelphia, Pa. 


Advisory Member: 
John Wallerius, Sunbeam Corporation, Chicago, III. 


Powder Metallurgy Subcommittee: 


A. J. Langhammer, Amplex Division, Chrysler Corporation, 
Detroit, Mich., chairman. 

G. L. Bachner, Powdered Metal Products Corporation, 
Chicago, III. 

S. Bolton, U. S. Graphite Company, Saginaw, Mich. 

A. M. Burkhart, Watertown Arsenal, Watertown, Mass. 

S. Connor, _Bound Brook Oil-Less Bearing Company, Bound 
Brook, 

B. T. DuPont, Plastic Metal Division, National Radiator 
Company, Johnstown, Pa. 

E. R. Engstrand, American Sintered Alloys, Inc., Bethel, 
Conn. 

— P. Gies, Keystone Carbon Company, Saint Marys, 
a 


H. E. Hall, Metal Disintegrating Company, Elizabeth, N. J. 
Johnson, Pressmet Corporation, Worcester, Mass. 

H. Johnson, Bound Brook Ojil-Less Bearing Company, 
3ound Brook, N. J. 

R. Le Koehring, Moraine Products Division, GMC, Dayton, 
Ohio. 

A. H. Merschel, Amplex Division, Chrysler Corporation, 
Detroit, Mich. 

H. Mitchell, U. S. Graphite Company, Saginaw, Mich. 

V. T. Price, Pyeen Corporation, Niagara Falls, N. Y. 

L. J. Printz, Amplex Division, Chrysler Corporation, Detroit, 
Mich. 

Earl M. Richards, Republic Steel Corporation, Cleveland, 
Ohio. 

Erne : T. Rose, American Metal Company, Ltd., New York, 
N. Y. 

J. P. Ruth, Glidden Company, Cleveland, Ohio. 

N. K. G. Tholand, Ekstrend & Tholand Company, New 
York, N. . fl 
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W. R. Toeplitz, Bound Brook Oil-Less Bearing Company, 
Bound Brook, N. J. 
D. S. Urquart, U. S. Graphite Company, Saginaw, Mich. 
T. J. Voll, Keystone Carbon Company, Saint Marys, Pa. 
ss Ohi Weyer, Moraine Products Division, GMC, Dayton, 
io. 


R. L. Ziegfeld, Metal Powder Association, New York, N. Y. 


Advisory Members: 
L. H. Bailey, F. J. Stokes Machine Company, Philadelphia, 
Pa. 


Dr. G. Comstock, Stevens Institute of Technology, Hoboken, 
N. J. 


R. E. Dillon, Lake Erie Engineering Corporation, Buffalo, 

me A 

G. F. Goodson, American Equipment Company, Detroit, 
Mich. 

M. R. Hatch, E. W. Bliss Company, Toledo, Ohio. 

Walter Herold, Bassick Company, Bridgeport, Conn. 

Earl Lowe, Greenback Industries, Greenback, Tenn. 


Surface Preservation Subcommittee: 

C. O. Hutchinson, Glidden Company, Chicago, Ill., chairman. 

F. J. DeWitt, Parker Rust Proof Company, Detroit, Mich. 

C. M. Hargraves, R. C. Mahon Company, Detroit, Mich. 

H. F. Neilson, Neilson Chemical Company, Detroit, Mich. 

D. Price, Oakite Products, Inc., New York, N. Y. 

C. J. Schmidt, J. O. Ross Engineering Corporation, Detroit, 
Mich. 

G. Seagren, Mellon Institute, University of Pittsburgh, Pitts- 
burgh, Pa. 

H. E. Spitzer, Sherwin-Williams Company, Chicago, III. 

F. P. Spruance, Jr., American Chemical Paint Company, 
Ambler, Pa. 

E. A. Stockbower, American Chemical Paint Company, 
Ambler, Pa. 

Dr. W. T. Walton, Paint Research Associates, Chicago, III. 


Advisory Members: 

R. L. Atkin, Kelsey-Hayes Wheel Company, Detroit, Mich 

W. W. Barton, W. F. & John Barnes Company, Rockford, 
Ill 


G. E. +c" G. S. Hoffman Machinery Corporation, New 
York, . A 

W. oe Ganary Brothers, Mt. Ephraim, N. J. 

F. E. Goeckler, Midvale Company, Philadelphia, Pa. 

H. Irwin, General American Transportation Corporation, E. 
Chicago, Ind. 

J. D. Maitland, Cobusco Steel Products, Denver, Colo. 

G. L. Messer, American Manufacturing Company of Texas, 
Fort Worth, Tex. 


Consultants: 

W. E. Becker, Frankford Arsenal, Philadelphia, Pa. 

A. M. Burkhart, Watertown Arsenal, Watertown, Mass. 

M. H. Davis, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

H. DeRocher, Naval Proving Ground, Dahlgren, Va. 

E. H. Engelke, Office, Chief of Ordnance, U. S. Army, 
W: ay ee D. C. 

G. G. Grazioso, Ordnance Ammunition Center, Joliet, Ill. 

J. P. Harris, Picatinny Arsenal, Dover, N. J. 

J. G. Holmes, Ordnance Ammunition Center, Joliet, III. 

T. J. McCloskey, Bureau of Ordnance, Navy Department, 
Washington, D. C. 

G. Mulder, Ordnance Ammunition Center, Joliet, III. 

G. A. Ripka, Frankford Arsenal, Philadelphia, Pa. 

R. T. Ruble, Naval Proving Ground, Dahlgren, Va. 

E. W. Russell, Bureau of Ordnance, Navy Department, 
Washington, D. C. 

W. C. Stecketee, Bureau of Ordnance, Navy Department, 
Washington, D. C. 
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W. F. Stevenson, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

A. F. Teitscheid, Picatinny Arsenal, Dover, N. J 

J. W. Webb, Bureau of Ordnance, Navy Department, Wash- 
ington, D. C. 

F. A. Weymouth, Aberdeen Proving Ground, Md. 


SMALL ARMS AND SMALL ARMS 
AMMUNITION DIVISION 
Executive Board: 
C. K. Davis, Remington Arms Company, Bridgeport, Conn., 
chairman. 
F. F. Hickey, Savage Arms Corporation, Utica, N. Y., deputy 
chairman. 
Wallace L. Clay, Remington Arms Company, Bridgeport, 
Conn., secretary. 
Graham H. Anthony, Colt’s Manufacturing Company, Hart- 
ford, Conn. 
E. S. Burke, Kelly-Springfield Tire Company, Cumberland, 


Ward M. Canaday, Willys-Overland Motors, Inc., Toledo, 
Ohio. 

C. Stewart Comeaux, Sporting Arms and Ammunition Man- 
ufacturers’ Institute, New York, N. Y. 

a Dallas, Revere Copper & Brass, Inc., New York, 


“J Horn, Federal Cartridge Corporation, Minneapolis, 

Minn. 

J. W. McGovern, United States Rubber Company, New 
York, N. Y. 

A. J. Mummert, McQuay-Norris Manufacturing Company, 
St. Louis, Mo. 

John M. Olin, Olin Industries, Inc., East Alton, III. 

S. E. Skinner, General Motors Corporation, Detroit, Mich. 

a= Wagoner, Underwood Corporation, New York, 

Thomas J. Watson, International Business Machines Cor- 
poration, New York, N. Y. 


Rifles and Carbines Committee: 

H. A. Brown, Remington Arms Company, Bridgeport, Conn., 
chairman. 

M. M. Johnson, Jr., Winchester Repeating Arms Company, 
New Haven, Conn., deputy chairman. 

A. Edward Allen, Utica Cutlery Company, Utica, N. Y. 

George C. Morgan, Continental Gin Company, Birmingham, 
Ala 

F. R. Valpey, Standard Products Company, Detroit, Mich. 


Advisory Members of Rifles and Carbines Committee: 

C. F. Cowdrey, Jr., Harrington & Richardson Arms Com- 
pany, Worcester, Mass. 

Paul Livermore, Ithaca Gun Company, Ithaca, N. Y. 


Consultants: 

H. O. Smith, Jr., United States Marine Corps 
Mario D'’Ippolito, United States Air Force. 

J. C. Garand, Springfield Armory. 


R. R. Studler, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 


Machine Guns, Belts, Links, Committee: 

George Webb, Colt’s Manufacturing Company, Hartford, 
Conn., chairman. 

F. H. Groesbeck, Savage Arms Corporation, Utica, N. Y., 
deputy chairman. 

Rupert L. Atkin, Kelsey-Hayes Wheel Corporation, Detroit, 
Mich. 

W. M. Allen, AC Spark Plug Division, GMC, Flint, Mich. 
( Alternate). 

L. A. Anderson, Frigidaire Division, GMC, Dayton, Ohio 
(Alternate). 
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G. S. Cole, Jr., Brown-Lipe-Chapin Division, GMC, Syra- 
cuse, N. Y. 

Charles H. Coles, Colt’s Manufacturing Company, Hartford, 
Conn. (Alternate). 

W. J. Foster, AC Spark Plug Division, GMC, Flint, Mich 

H. E. Van Scoyk, Frigidaire Division, GMC, Dayton, Ohio. 

G. A. Wilson, High Standard Manufacturing Corporation, 
Hamden, Conn. 


Advisory Members: 

W. H. Doerfner, Saginaw Steering Gear Division, GMC, 
Saginaw, Mich. 

V. B. Lyman, Duane Lyman and Associates, Buffalo, N. Y. 


R. F. Peo, Manzel Division, Frontier Industries, Inc., Buf- 
falo, N. Y. 


Consultants: 

Mario D'Ippolito, United States Air Force. 

S. G. Green, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

H. O. Smith, Jr., United States Marine Corps 

R. R. Studler, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 


Small Arms Ammunition Committee: 

George L. Dawson, Olin Industries, Inc., New Haven, Conn., 
chatrman 

Robert B. Ehlen, Federal Cartridge Corporation, Anoka, 
Minn., deputy chairman. 

W. F. H. Mattlage, Remington Arms Company, Bridgeport, 
Conn. 

A. J. Mummert, McQuay-Norris Manufacturing Company, 
St. Louis, Mo. 

C. L. Wanamaker, U. S. Rubber Company, Detroit, Mich 


Consultants: 

H. O. Smith, Jr., United States Marine Corps. 

F. C. Carten, Ordnance Corps, United States Army. 

Mario D’Ippolito, United States Air Force. 

F. J. Jervey, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C 

George A. Miller, Jr., Ordnance Corps, United States Army 


Pistols and Revolvers Committee: 

C. R. Hellstrom, Smith & Wesson, Inc., Springfield, Mass., 
chairman. 

A. H. Murtha, High Standard Manufacturing Corporation, 
Hamden, Conn., deputy chairman. 

G. E. Bauder, Remington Rand, Inc., Elmira, N. Y. 

M. J. Day, United States Steel Company, Pittsburgh, Pa. 

H. E. Howland, Ithaca Gun Company, Ithaca, N. Y. 

J. M. MeNally, Colt’s Manufacturing Company, Hartford, 
Conn. 

Consultants: 

A. C. Bonkemeyer, Ordnance Corps, United States Army 

H. O. Smith, Jr., United States Marine Corps. 

Mario D'Ippolito, United States Air Force. 

E. W. Hopkins, Springfield Armory. 


Caliber 50 and 20-mm. Steel Case Ammunition Committee: 

P. H. Burdett, Remington Arms Company, Bridgeport, 
Conn., chairman. 

G. R. Rawson, American Steel & Wire Company, Cleve- 
land, Ohio, deputy chairman. 

Felix P. Aloi, Bethlehem Steel Company, Bethlehem, Pa 


E. P. Beachum, Bethlehem Steel Company, Bethlehem, Pa 
(Alternate). 

L. K. Brown, Winchester Repeating Arms Company, New 
Haven, Conn. 

R. S. Burns, Armco Steel Corporation, Middletown, Ohio 


D. S. Foote, Remington Arms Company, Lake City Arsenal, 
Independence, Mo. 


19 














Aberdeen Proving 
Ground 











Michigan (Detroit) 
lansing Chapter 
Western Michigan Chapter 











Birmingham 











Mid-Continent 
(Tulsa) 








Capital Cities (Albany) 











Midwest 
(Kansas City) 








AMERICAN ORD 


THE 


Consists of one member representi: 
ing each Technical Division, the th 
national officers and directors, and 














Central Illinois 
(Peoria) 











Milwaukee 

















Cincinnati 


Nebraska 
(Omaha) 











ADVISORY COMMITTEE 
Appointed by Board of Directors. 
Term: Two years. To advise 
through standing and special sub- 
committees on research, engineer- 
ing, pr , producti legal, 
financial, accounting, field service, 
logistics, and allied ordnance sub- 
jects. 








past president, the che 
charter national direct 




















. ES ee ee. 


Citadel 








(Charleston, S. C.) 











Cleveland 


Northwest 
(Minneapolis) 

















Columbia River 
(Portland, Oreg.) 





Philadelphia 




















Empire (Rochester) 
Frontier Chapter (Buffalo) 


Pittsburgh 





VICE-PRESIDENT 
Elected by Board of Directors. 
Term: Two years. Supervision of 
general activities of all local Posts. 


GENERAL CHAIRMAN OF POST 
ACTIVITIES 








I 








Jamestown Chapter (J town) 
Mohawk Valley Chapter (Utica 
Rochester Chapter (Rochester) 
Southern Tier Chapter (Elmira) 
Syracuse Chapter (Syracuse) 
Tri-Cities Chapter (Endicott) 





Puget Sound 
(Seattle) 























Florida 


Quad-Cities—lowa 


POSTS 
Geographical units for advance- 
ment of ordnance, to which all 
members are affiliated by place 

id or busi 


























Hartford-Springfield 


Rocky Mountain 
(Denver) 





COUNSEL 
Elected by Board of Directors. 
legal adviser to the Council, Board 
of Directors, Executive Committee, 
and the National Officers. 























Lehigh-Bethlehem 


St. Louis 

















lone Star 
(Dallas) 


Son Francisco 

















los Angeles 


Texas 
(Houston) 

















Lovisiana 
(New Orleans) 


University of 
Michigan 

















Massachusetts Institute 
of Technology 


Washington 























March 1, 1952 








Yankee 
(Boston) 











members at large. 





THE EXEC 
Elected by Board 
yeors. Seven mem 
rectors. 











VICE 
Elected by Board 
years. Administer 
the Association. 











EXECUTIVE 
Appointed by Boa 
ministrative charg: 
programs of the 
Headquarters, anc 
secretary of Cour 
and Executive Com 











SEC 
Appointed by Board of Direc 
activities and records and su 











| NATIONAL 














ADMINISTE 
Membership, finar 
activities. 





EDITOR 
Editorial operatic 





OPERATI 
All programs, sch 
national organizat 
tivities Divisions. 





PUBLIC REI 
All public r 





EXTENS 
All membership a 
activities. 





THE ORD? 
An outstanding coll 
and historical data 
military, industriol, 











an Ordnance Association 








ROCKET, BOMB AND 
CE ASSOCIATION ARTILLERY AMMUNI- SMALL ARMS AND SMALL 
TION DIVISION ARMS AMMUNITION 
NCIL ee 
th local Post, one member represent- i 
At past presidents, the charter Executive Board eesti Cianill 
*-four members at large. 





Bomb Committee 








Cartridge Case Rifles and Carbines 
Committee Committee 





Container Committee 
Machine Guns, Belts, Links 


DIRECTORS 
Ferrous Metallurgical Pr secoacr Soa 


“ur years. The immediate 
national officers (3) ard Committee 
2) for life, and twenty Fuse Committee 

Small Arms Ammunition 


loading Committee Committee 
Powder and Explosives 


Committee Pistols and Revolvers 
Committee 





COMMITTEE 
irectors. Term: Two 
of the Board of Di- Rocket Committee 


Shell Committee 











Caliber .50 ond 20-mm, 
Steel Case Ammunition 
Committee 











PACKING AND PACKAGING 


IVISh 
DIVISION 20-mm. Brass Cartridge 


Case Committee 








Directors. Term: Two 
general activities of 








Executive Board 
VICE-PRESIDENT 20-mm. Projectile Committee 
Elected by Board of Directors. Corrugated and Waterproof 
E-PRESIDENT in 
. Term: Two years. Supervision of Paper Containers C itt 
if Directors. Has ad- National Technical Divisions and 
the activities and Committees. Heavy Wooden Crates and 


National 7 
Acts as | Cases Committee ARTILLERY DIVISION 
































GENERAL CHAIRMAN | os 
DIVISIONS AND COMMITTEES Executive Board 
Appointed b Vice-President , ’ 
j a . , in charge of A. end Com- Preservation Committee 
Administration of membershig itt ith | of the Beard 
sion of National neuteenmeed F a WHR approval oF f ir 
irectors, A.O.A. 











Forging Committee 





Light Wooden Boxes | R 
r | Gun Carriage 
end Crates Committee | and Mount Committee 


ADQUARTERS | ee one 


Recoil, Recuperator and 

ASSISTANT TREASURER . 4 . 

ON SECTION Elected by Board of Directors. Con- Equilibrater Committee 
circulation, service troller of the fi end * 


















































GAGE INDUSTRY DIVISION 








CIRE CONTROL 
INSTRUMENT DIVISION 














SECTION 


for all publications. ; 
Executive Board 
peo . Executive Board 


THE AMERICAN ORDNANCE Asso- Special Committee atta i ; 
B SECTION = CIATION was organized in 1919 as the Gumeee Commitee 
s, and activities of A Ord A “et di 
otk thats onah om Army nance Association and in- rate toads Genta 

corporated under the Laws of the Committee 
District of Columbia in 1928. It INDUSTRIAL MOBILIZATION 
became the American Ordnance As- COMMITTES Instrument Precision Ball 
PNS SECTION sociation January 1, 1948. It is a Bearings Committee 
aedentaneee patriotic, educational, scientific, non- : 
hei ° Mechanical Committee 

political, and nonprofit-making or- 
SECTION ganization of American citizens MACHINE TOOL COMMITTEE i 

ss ; : . . - . ical Committee 
ubscription extension dedicated to scientific and industrial - nals 
preparedness for the common de- Watch ond Clock 


fense as one of our Nation’s strong- Committee 
CE LIBRARY est guaranties of security and peace. ABRASIVES COMMITTEE 


on of reference works 
ordnance and allied Lr 
d economic subjects. METAL LUBRICANTS | PROCUREMENT REGULATIONS 
AND CONTRACT TERMINA- 
|___TIONS COMMITTEE | 


lI RENEGOTIATION, CONTRACT 
COST PRINCIPLES AND 
CURRENT PRICING PRACTICES 
COMMITTEE 

































































PATENTS COMMITTEE 























Technical Divisions and Committees 


R. H. Hibbs, Western Cartridge Company, East Alton, III. 

H. Hild, Proctor Electric Company, Philadelphia, Pa. 

Charles L. Kent, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

W. N. King, Federal Cartridge Corporation, Minneapolis, 
Minn 

Ralph Lynn, Federal Cartridge Corporation, Minneapolis, 
Minn. ( Alternate). 

P. A. Reynolds, U. S. Steel Company, Pittsburgh, Pa. 

J. W. Robinson, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. (Alternate). 

W. E. Taylor, American Can Company, New York, N. Y. 

A. Travostino, Remington Arms Company, Lake City Ar- 
senal, Independence, Mo. (Alternate). 


Advisory Member: 
M. F. Judkins, Firth Sterling Steel & Carbide Corporation, 
McKeesport, Pa. 


Consultants: 

F. H. Carten, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

F. J. Jervey, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

George A. Miller, Jr., Ordnance Corps, U. S. Army, Frank- 
ford Arsenal, Pa. 


20-mm. Brass Cartridge Case Committee: 

H. B. Stoner, Stoner Manufacturing Corporation, Aurora, 
Ill., chairman. 

G. F. Ball, Nesco, Inc., Milwaukee, Wis., deputy chairman. 

R. R. Atkinson, Northwestern Corporation, Morris, IIl. 

E. C. Blocks, Jr., Ekco Products Company, Chicago, IIl. 
( Alternate). 

James Carroll, Ekco Products Company, Chicago, IIl. 
(Alternate). 

Louis E. Durgin, Nesco, Inc., Milwaukee, Wis. 

E. B. Eklo, West Bend Aluminum. Company, West Bend, 

1s. 

L. E. Finch, West Bend Aluminum Company, West Bend, 
Wis. (Alternate). 

D. S. Foote, Remington Arms Company, Lake City Arsenal, 
Independence, Mo. 

J. Gehred, Ekco Products Company, Chicago, III. 

C. D. Gelatt, Northern Engraving & Manufacturing Company, 
LaCrosse, Wis 

R. S. Leicht, Northern Engraving & Manufacturing Com- 
pany, LaCrosse, Wis. (Alternate). 

J. R. Lewis, West Bend Aluminum Company, West Bend, 
Wis. (Alternate). 

G. W. Malek, Northwestern Corporation, Morris, Ill. 

R. Paddock, Nesco, Inc., Milwaukee, Wis. (Alternate). 

Robert B. Paysee, Nesco, Inc., Chicago, III. 

R. W. Phillips, Stoner Manufacturing Corporation, Aurora, 
Ill. (Alternate). 

J. E. Richmond, Northern Engraving & Manufacturing 
Company, LaCrosse, Wis. ( Alternate). 

F. J. Seifert, Nesco, Inc., Milwaukee, Wis. (Alternate). 

J. Sullivan, Gibson Manufacturing Corporation, Longmont, 
Colo 

A. Travostino, Remington Arms Company, Lake City 
Arsenal, Independence, Mo. (Alternate). 

E. M. Wagner, Norris-Thermador Corporation, Los Angeles, 
Calif. 


Advisory Members: 

H. Hild, Proctor Electric Company, Philadelphia, Pa. 
N. H. Preble, Detroit Harvester Company, Detroit, Mich. 
D. Reynolds, Olin Industries, Inc., East Alton, Ill. 
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Consultants: 

F. C. Carten, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

Leo A. Carten, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

W. R. Graham, Kingsbury Ordnance Plant, LaPorte, Ind. 

F. J. Jervey, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

F. B. Petrie, Kingsbury Ordnance Plant, LaPorte, Ind. 
(Alternate). 

G. A. Miller, Jr., Ordnance Corps, U. S. Army, Frankford 
Arsenal, Pa. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 


20-mm. Projectile Committee: 

R. C. Zeller, Defiance Automatic Screw Company, Defiance, 
Ohio, chairman. 

E. J. Lauenstein, American Safety Razor Company, Brook- 
lyn, N. Y., deputy chairman. 

Anson Averell, Albert Wright Screw Machine Products, 
Oakland, Calif. 

H. R. Barre, Chefford Master Manufacturing Company, 
Fairfield, Ill. ( Alternate). 

F. N. Beede, Pantex Manufacturing Corporation, Pawtucket, 


Alfred Chase, Norwalk Lock Company, New York, N. Y. 

J. W. Crook, Pantex Manufacturing Corporation, Pawtucket, 
R. I. (Alternate). 

D. S. Foote, Remington Arms Company, Lake City Arsenal, 
Independence, Mo. 

J. L. Frankel, Harvey Machine Company, Torrance, Calif. 

H. R. Frazel, Persons-Majestic Manufacturing Company, 
Worcester, Mass. 

A. W. Gillespie, Automatic Pencil Sharpener Company, 
Division of Spengler-Loomis Manufacturing Company, 
Rockford, Il. 

R. H. Halbach, Merco Centrifugal Company, San Fran- 
cisco, Calif. ( Alternate). 

H. M. Harvey, Harvey Machine Company, Torrance, 
Calif. 

M. Isaacsohn, Norwalk Lock Company, New York, N. Y. 
(Alternate). 

William Jacob, Aluminum Industries, Inc., Cincinnati, Ohio 
(Alternate). 

Fred R. Johnson, Ajax Screw Machine Company, Ander- 
son, Ind. 

F. W. Keasler, Stoner Manufacturing Corporation, Aurora, 
Ill. 

R. S. Knapp, Knapp-Monarch Company, St. Louis, Mo. 

L. O. Kuhlman, Merco Centrifugal Company, San Francisco, 
Calif. (Alternate). 

J. M. Mayer, Aluminum Industries, Inc., Cincinnati, Ohio. 

J. L. Merrill, Merco Centrifugal Company, San Francisco, 
alif. 

R. C. Persons, Persons-Majestic Manufacturing Company, 
Worcester, Mass. (Alternate). 

R. W. Phillips, Stoner Manufacturing Corporation, Aurora, 
Ill. ( Alternate). 

E. C. Schmid, Knapp-Monarch Company, St. Louis, Mo. 
(Alternate). 

L. Segal, Norwalk Lock Company, New York, N. Y. 
( Alternate). 

G. M. Sherman, Northwest Automatic Products Company, 
Minneapolis, Minn. 

R. E. Siegel, G. M. Co Manufacturing, Inc., Long Island 
City, N. Y. 

H. B. Stoner, Stoner Manufacturing Corporation, Aurora, 
Ill. (Alternate). 

A. Travostino, Remington Arms Company, Lake City 
Arsenal, Independence, Mo. (Alternate). 
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John Waldherr, Chefford Master Manufacturing Company, 
Fairfield, Ill. 

H. E. Walker, Bowen Products Corporation, Auburn, N. Y. 

H. W. Woodis, Northwest Automatic Products Company, 
Minneapolis, Minn (Alternate). 

Albert Wright, Albert Wright Screw Machine Products, 
Oakland, Calif (Alternate). 


Consultants: 

F. C. Carten, Office, Chief of Ordnance, U. 
ington, D. C. 

Leo A. Carten, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

W. R. Graham, Kingsbury Ordnance Plant, LaPorte, Ind. 

F. B. Petrie, Kingsbury Ordnance Plant, LaPorte, Ind. 
(Alternate ). 

G. A. Miller, Jr., Ordnance Corps, U. S. Army, Frankford 
Arsenal, Pa. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 


Army, Wash- 


ABRASIVES COMMITTEE 


E. B. Gallaher, Clover Manufacturing Company, Norwalk, 
Conn., chairman. 


MACHINE TOOL COMMITTEE 
Walter Tangeman, Cincinnati Milling Machine Company, 
Cincinnati, Ohio, chairman. 
R. D. Brizzolara, Elmes and King Division, American Steel 
Foundries, Chicago, IIl. 
A. H. Eggers, Greenlee Brothers & Company, Rockford, III. 
Richard A. Heald, Heald Machine Company, Worcester, 
Mass. 
George H. Johnson, Gisholt Machine Company, Madison, 
is. 
Richard E. LeBlond, R. K. LeBlond Machine Tool Com- 
pany, Cincinnati, Ohio. 
Herbert H. Pease, New Britain Machine Company, New 
Britain, Conn. 
Haviland W right, Wright & Gade Tool Company, Phila- 
delphia, Pa 


METAL LUBRICANTS COMMITTEE 
W. J. Reitze, Esso Standard Oil Company, New York, 
N. Y., chairman. 
A. E. Cichelli, Bethlehem Steel Company, Bethlehem, Pa. 
G. W. Gliem, Esso Standard Oil Company, New York, N. Y. 
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ogee McElgin, E. S. Houghton & Company, Philadelphia, 
Pa. 
L. *." _Sudholz, Socony-Vacuum Oil Company, Brooklyn, 


E. z w heat, Remington Arms Company, Ilion, N. Y. 


PATENTS COMMITTEE 

George Willits, General Motors Corporation, Detroit, Mich., 
chairman. 

W. B. Clapham, American Machine & Foundry Company, 
New York, N. Y. 

Harry Ernsberger, Willys-Overland Motors, Inc., Toledo, 
Ohio (Alternate). 

Raymond F. Garrity, High Standard Manufacturing Cor- 
poration, New Haven, Conn. 

A. J. Greene, Remington Arms Company, Bridgeport, Conn 

R. S. Havourd, Colt’s Manufacturing Company, Hartford, 
Conn. 

James F. Holden, Willys-Overland Motors, Inc., Toledo, 
Ohio. 

Rex J. Howard, Olin Industries, Inc., Washington, D. 

John W. Meyer, Standard Products Company, Port Clinton 
Ohio. 

R. L. Parsell, Winchester Repeating Arms Company, New 
Haven, Conn. 


PROCUREMENT REGULATIONS AND 
CONTRACT TERMINATIONS COMMITTEE 
R. H. Spreen, General Motors Corporation, Detroit, Mich., 
chairman 
M. G. Heatwole, U. S. Steel Company, Pittsburgh, Pa 
Rex J. Howard, Olin Industries, Inc., Washington, D. ¢ 
J. H. James, Remington Arms Company, Bridgeport, Conn 
H. M. Kelton, U. S. Rubber Company, New York, N. \ 
H. J. McAfee, Underwood Corporation, New York, N. ¥ 


RENEGOTIATION, CONTRACT COST 
PRINCIPLES AND CURRENT PRICING 
PRACTICES COMMITTEE 
W. U. Reisinger, Remington Arms Company, Bridgeport, 
Conn., chairman. 
E. R. Baines, Underwood Corporation, New York, N. Y 
Rex J. Howard, Olin Industries, Inc., Washington, D. 
A. L. Williams, International Business Machines Corpora- 
tion, New York, N. Y. 


R. A. Young, Colt’s Manufacturing Company, Hartford, 
Conn. 








Working for Peace 


INCE its foundation in 1919, the American Ordnance Association has pledged its 

membership to assist in effecting industrial preparedness as our best available guaranty 
of peace. True, what it was able to accomplish between the two World Wars did not, in 
the final analysis, insure peace. Due to public apathy and in many cases to active hostility, 
all it was able to do was to shorten the war, save eighty per cent of our possible battle-death 
expectancy, and save civilization. 

Now, the emergency is much greater. However, we have learned how to integrate 
our great industrial potential for the support of our armed forces, and how to convert 
peacetime activities into war-winning energy. 

The American Ordnance Association through its Technical Divisions and Committees 
has undertaken, on a voluntary basis, when requested by governmental authority, to 
attempt the solution of quantity production problems confronting the ordnance organi- 
zations of the United States Army, the United States Navy, and the United States Air Force. 

In brief, the armed forces design improved arms and vehicles. American industry 
through these technical committees seeks to develop practical methods for turning out 
ordnance faster, cheaper, requiring less labor, requiring less strategic material—if possible, 
all four. 

We need to produce ordnance more quickly than ever before because, unlike the 
first two World Wars, no nation stands between us and the aggressor’s initial onslaught. 
We are in greater and more immediate danger today than ever before in our history. 

We need to manufacture weapons and vehicles more cheaply than ever before in 
order to avoid bankruptcy, economic chaos, and ultimate defeat. The cost is high even 
if we win—but the cost of defeat would be immeasurably higher. 

We need to economize in man-hours of labor to a greater degree than ever before, 
because for the first time in our experience manpower may well prove to be the controlling 
factor in the whole program. 

We need to conserve strategic materials, because we are now nearer to being a 
“have-not” nation than ever before. 

The American way to achieve peace through strength is by voluntary cooperation 
of those best fitted to produce weapons and vehicles and fire-control systems and so 
forth down through the long list of thousands of different assembled units and hun- 
dreds of thousands of separate articles now officially designated as “ordnance.” 

The activities of the A.O.A. Technical Divisions and Committees require substantial 
expenditure of Association funds. These funds arise from two principal sources: first and 
most important, the dues of our members and, secondly, the revenue from advertisements 
in the official journal of the Association—OrpNaNnce. 

To meet this situation the Association welcomes the support of all those individual 
American citizens who sense that $10.00 for a 3-year membership is only “a penny a day 
to keep war away.” 

The American Ordnance Association offers a practical way for American citizens, 
and groups of American citizens, to pool their knowledge and energy in “Working for 


Peace.” 


President, American Ordnance Association 
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of 


Industrial Preparedness 


The Company Members of the American Ordnance Association whose names are on 
this roster are coéperating with the Association in its work for national security and 
peace. These Company Members, by nominating ten of their key employees for in- 
dividual membership in the Association, form a nucleus of trained men who con- 
stitute a bulwark of preparedness for the national defense of the United States. 


ABBOTT BALL COMPANY 
ABRAMS INSTRUMENT CORPORATION 
AC SPARK PLUG DIVISION, GMC 
ACCURATE SPRING MANUFACTURING 
COMPANY 
ACME BACKING CORPORATION 
ACME-LEES DIVISION, SERRICK 
CORPORATION 
ACME QUALITY PAINTS, INC. DETROIT, MICH. 
ACME STEEL COMPANY CHICAGO, ILL. 
ADDRESSOGRAPH-MULTIGRAPH CORP. CLEVELAND, OHIO 
ADMIRAL TOOL & DIE COMPANY LONG ISLAND CITY, N.Y 
ADVANCE STAMPING COMPANY DETROIT, MICH. 
AERIAL PRODUCTS, INC. ° ELKTON, MD. 
AEROJET ENGINEERING CORPORATION AZUSA, CALIF. 
AETNA BALL & ROLLER BEARING COMPANY CHICAGO, ILL. 
AETNA-STANDARD ENGINEERING 
COMPANY 
AFFILIATED GAS EQUIPMENT, INC. 
AGALOY TUBING COMPANY 
AHLBERG BEARING COMPANY 
AINSWORTH MANUFACTURING 
CORPORATION 
AIRCRAFT-MARINE PRODUCTS, INC. 
AIRESEARCH MANUFACTURING 
COMPANY . 
AJAX ELECTRIC COMPANY . 
AJAX ELECTROTHERMIC CORPORATION 
AKRON-SELLE COMI?ANY 
ALLEGHENY LUDLUM STEEL 
CORPORATION PITTSBURGH, PA. 
ALLEN MANUFACTURING COMPANY NASHVILLE, TENN. 
ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
ALLIED CHEMICAL & DYE 
CORPORATION 
ALLIS-CHALMERS MANUFACTURING 
COMPANY 
ALLOY ENGINEERING & CASTING CO. 
ALTON BOX BOARD COMPANY 
ALTON BRICK COMPANY 
ALUMINUM COMPANY OF AMERICA 
ALUMINUM INDUSTRIES, INC. . 
ALVEY-FERGUSON COMPANY CINCINNATI, OHIO 
AMERICAN ART WORKS, INC. . COSHOCTON, OHIO 
AMERICAN BOSCH CORPORATION . SPRINGFIELD, MASS. 
AMERICAN BOX BOARD CO. GRAND RAPIDS, MICH. 
AMERICAN BOX CORPORATION SAN FRANCISCO, CALIF. 
AMERICAN BRAKE SHOE COMPANY NEW YORK, N.Y 
AMERICAN BRASS COMPANY WATERBURY, CONN. 
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HARTFORD, CONN. 
LANSING, MICH. 
FLINT, MICH. 


CHICAGO, ILL. 
NEW YORK, N.Y. 


MUNCIE, IND. 


YOUNGSTOWN, OHIO 
CLEVELAND, OHIO 
SPRINGFIELD, OHIO 
CHICAGO, ILL. 


DETROIT, MICH. 
- HARRISBURG, PA. 


LOS ANGELES, CALIF 
PHILADELPHIA, PA. 
TRENTON, N.J. 
AKRON, OHIO 


NEW YORK, N.Y 


MILWAUKEE, WIS. 
CHAMPAIGN, ILL. 
ALTON, ILL. 
ALTON, ILL. 
PITTSBURGH, PA. 
CINCINNATI, OHIO 


AMERICAN BRIDGE DIVISION, U. S. STEEL 
COMPANY PITTSBURGH, PA. 
AMERICAN CAN COMPANY NEW YORK, N.Y. 
AMERICAN CAR & FOUNDRY COMPANY NEW YORK, N.Y. 
AMERICAN CAST IRON PIPE COMPANY BIRMINGHAM, ALA. 
AMERICAN CHEMICAL PAINT COMPANY AMBLER, PA. 
AMERICAN-COLEMAN COMPANY OMAHA, NEBR. 
AMERICAN CYSTOSCOPE MAKERS, INC. NEW YORK, N.Y. 
AMERICAN ELECTRIC FUSION 
CORPORATION 
AMERICAN ELECTRIC SWITCH 
CORPORATION 
AMERICAN ELECTRICAL HEATER 
COMPANY DETROIT, MICH. 
AMERICAN ENCAUSTIC TILING COMPANY LANSDALE, PA. 
AMERICAN FIXTURE & MANUFACTURING 
COMPANY 
AMERICAN FORGING & SOCKET 
COMPANY 
AMERICAN FURNACE COMPANY 
AMERICAN HOSPITAL SUPPLY 
CORPORATION EVANSTON, ILL. 
AMERICAN INSTRUMENT CO., INC. SILVER SPRING, MD. 
AMERICAN INSULATOR CORPORATION NEW FREEDOM, PA. 
AMERICAN-LAFRANCE-FOAMITE 
CORPORATION 
AMERICAN LOCOMOTIVE COMPANY 
AMERICAN MACHINE & FOUNDRY 
COMPANY ; . . e NEW YORK, N.Y. 
AMERICAN METAL PRODUCTS COMPANY DETROIT, MICH, 
AMERICAN METER COMPANY PHILADELPHIA, PA. 
AMERICAN PHENOLIC CORPORATION CHICAGO, ILL. 
AMERICAN PLATINUM WORKS . NEWARK, N.J. 
AMERICAN RADIATOR & STANDARD SANITARY 
CORPORATION PITTSBURGH, PA. 
AMERICAN SAFETY RAZOR CORPORATION NEW YORK, N.Y. 
AMERICAN SEATING COMPANY GRAND RAPIDS, MICH. 
AMERICAN STAINED SHINGLE COMPANY COLUMBUS, OHIO 
AMERICAN STAMPING COMPANY . CLEVELAND, OHIO 
AMERICAN STEEL & WIRE COMPANY CLEVELAND, OHIO 
AMERICAN STEEL FOUNDRIES CHICAGO, ILL. 
AMERICAN STOVE COMPANY ST. LOUIS, MO. 
AMERICAN THROWING COMPANY GRIFFIN, GA. 
AMERICAN TIME PRODUCTS, INC. NEW YORK, N.Y. 
AMERICAN TYPE FOUNDERS, INC. . ELIZABETH, N.J. 
AMERICAN WELDING & MANUFACTURING 
COMPANY WARREN, OHIO 
AMMCO TOOLS, INC. NORTH CHICAGO, ILL. 
ANACONDA WIRE AND CABLE COMPANY NEW YORK, N.Y. 
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CHICAGO, ILL. 


MINERVA, OHIO 


ST. LOUIS, MO, 


PONTIAC, MICH. 
ST. LOUIS, MO. 


ELMIRA, N.Y. 
NEW YORK, N.Y. 
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LIBERTYVILLE, ILL. 
PHILADELPHIA, PA. 
BALTIMORE, MD. 


ANCHOR COUPLING COMPANY 
ANCHOR PACKING COMPANY 
ANCHOR POST PRODUCTS, INC. 
ANDERSON BRASS WORKS, INC. BIRMINGHAM, ALA, 
ANDERSON COMPANY GARY, IND. 
ANDERSON WOOD WORKING COMPANY LOUISVILLE, KY. 
ANGIER CORPORATION . FRAMINGHAM, MASS. 
ANHEUSER-BUSCH, INC. ST. LOUIS, MO. 
ANIMAL TRAP COMPANY OF AMERICA LITITZ, PA. 
ANSUL CHEMICAL COMPANY . MARINETTE, WIS. 
APPROVED MANUFACTURING CO. FARMINGTON, MICH. 
ARGUS CAMERAS, INC. ANN ARBOR, MICH. 
ARMA CORPORATION NEW YORK, N.Y. 
ARMCO STEEL CORPORATION MIDDLETOWN, OHIO 
ARMOUR RESEARCH FOUNDATION CHICAGO, ILL. 
ARMSTRONG CORK COMPANY LANCASTER, PA. 
ARMSTRONG RUBBER COMPANY WEST HAVEN, CONN. 
ARNOLD ENGINEERING COMPANY MARENGO, ILL. 
ARNOLT CORPORATION WARSAW, IND. 
ARO EQUIPMENT CORPORATION BRYAN, OHIO 
ART METAL CONSTRUCTION COMPANY JAMESTOWN, N.Y. 
ART STEEL COMPANY NEW YORK, N.Y. 
ARVIN INDUSTRIES, INC. COLUMBUS, IND. 
ASSOCIATED SPRING CORPORATION BRISTOL, CONN. 
ATKINS AND COMPANY, E. C. INDIANAPOLIS, IND. 
ATLANTIC INDIA RUBBER WORKS, INC. CHICAGO, ILL. 
ATLAS DROP FORGE COMPANY LANSING, MICH. 
ATLAS MANUFACTURING COMPANY ST. PAUL, MINN. 
ATLAS POWDER COMPANY . WILMINGTON, DEL. 
AULD COMPANY, D. L. . COLUMBUS, OHIO 
AUSTERBERRY’S SONS, J. c. DETROIT, MICH. 
AUSTIN POWDER COMPANY . CLEVELAND, OHIO 
AUTO GLASS MANUFACTURING COMPANY DETROIT, MICH. 
AUTO SPECIALTIES MANUFACTURING 

COMPANY 
AUTOCAR COMPANY 
AUTOMATIC STEEL PRODUCTS, INC. CANTON, OHIO 
AUTOMOTIVE GEAR WORKS, INC. RICHMOND, IND. 
AUTOMOTIVE MATERIALS CORPORATION DETROIT, MICH. 
AUTOMOTIVE RUBBER COMPANY DETROIT, MICH. 
AUTOMOTIVE SOLVENTS & 

SPECIALTIES, INC. ST. CLAIR SHORES, MICH. 
AUTOMOTIVE STAMPING & MANUFACTURING 

COMPANY ° . . . ° DETROIT, MICH. 


. ST. JOSEPH, MICH. 
ARDMORE, PA. 


BADGER METER MANUFACTURING 
COMPANY 

BAGLEY & SEWELL COMPANY 

BAILEY PRODUCTS CORPORATION 

BAIRD ASSOCIATES, INC. 

BAKER & COMPANY, INC. 

BAKER & COMPANY, HUGH J. 

BAKER OIL TOOLS, INC. 

BALDWIN COMPANY 

BALDWIN-LIMA-HAMILTON 
CORPORATION 

BALTIMORE AND OHIO RAILROAD 
COMPANY . 

BALTIMORE STEEL WORKS . 

BARDEN CORPORATION 

BARIUM STEEL CORPORATION 

BARNES COMPANY, W. F. & JOHN . 


MILWAUKEE, WIS. 
WATERTOWN, N.Y. 

. UNION CITY, IND. 
CAMBRIDGE, MASS. 
NEWARK, N.J. 
INDIANAPOLIS, IND. 

. LOS ANGELES, CALIF. 
CINCINNATI, OHIO 


PHILADELPHIA, PA. 


BALTIMORE, MD. 
BALTIMORE, MD. 
DANBURY, CONN. 
NEW YORK, N.Y. 
ROCKFORD, ILL. 
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DETROIT, MICH. 
CHICAGO, ILL. 
LA PORTE, IND. 
NEW YORK, N.Y. 


BARTEL, THOMAS H. . . e 
BASTIAN-BLESSING COMPANY 
BASTIAN-MORLEY COMPANY 
BATES MANUFACTURING COMPANY 
BATH & COMPANY, JOHN WORCESTER, MASS. 
BATH COMPANY, CYRIL CLEVELAND, OHIO 
BAUER BROTHERS COMPANY. . SPRINGFIELD, OHIO 
BAUSCH & LOMB OPTICAL COMPANY ROCHESTER, N.Y. 
BAYLEY COMPANY, WILLIAM SPRINGFIELD, OHIO 
BEAIRD COMPANY, J. B. . SHREVEPORT, LA. 
BEAN DIVISION, JOHN, FOOD MACHINERY & 

CHEMICAL CORPORATION LANSING, MICH. 
BEAR MANUFACTURING COMPANY ROCK ISLAND, ILL. 
BEHR-MANNING CORPORATION TROY, N.Y. 
BELL TELEPHONE COMPANY OF 

PENNSYLVANIA PHILADELPHIA, PA. 
BELL TELEPHONE LABORATORIES, INC. NEW YORK, N.Y. 
BELLE CITY MALLEABLE IRON COMPANY RACINE, WIS. 
BELOIT IRON WORKS BELOIT, WIS. 
BENDIX AVIATION CORPORATION DETROIT, MICH. 
BENDIX-WESTINGHOUSE AUTOMOTIVE AIR 

BRAKE COMPANY . ELYRIA, OHIO 
BENEDICT-MILLER, INC. . NEWARK, N.J. 
BERYLLIUM CORPORATION . READING, PA. 
BETHLEHEM STEEL COMPANY BETHLEHEM, PA. 
BETTER BRUSHES, INC. PALMER, MASS. 
BIRD & SON, INC. EAST WALPOLE, MASS. 
BIRDSBORO STEEL FOUNDRY & MACHINE 

COMPANY 
BIRMINGHAM PAPER COMPANY 
BIRTMAN ELECTRIC COMPANY . 
BLACK & DECKER MANUFACTURING 

COMPANY 
BLACK-CLAWSON COMPANY 
BLACKMER PUMP COMPANY 
BLACKSTONE CORPORATION 
BLANCHARD MACHINE COMPANY 
BLAW-KNOX COMPANY ° 
BLISS COMPANY, E. W. 

BOHN ALUMINUM & BRASS 

CORPORATION . 
BORG CORPORATION, GEO. W. 
BORG-WARNER CORPORATION 
BOSTITCH, INC. 

BOTANY MILLS 
BOUND BROOK OIL-LESS BEARING 

COMPANY 
BOUTELL DRIVEAWAY COMPANY, F. J. 
BOWEN & MCLAUGHLIN 
BOWEN PRODUCTS CORPORATION 
BOWER ROLLER BEARING COMPANY 
BOWSER, INC. 

BOYERTOWN AUTO BODY WORKS 
BREEZE CORPORATIONS, INC. 
BREWSTER COMPANY 
BRIDDELL, INC., CHARLES D. 
BRIDGEPORT BRASS COMPANY . 
BRIDGEPORT ROLLING MILLS CO. 
BRIGGS & STRATTON CORPORATION 
BRIGGS MANUFACTURING COMPANY 
BRIGHTON SCREW & MANUFACTURING 
COMPANY 


BIRDSBORO, PA. 
BIRMINGHAM, ALA. 
CHICAGO, ILL. 


. TOWSON, MD. 
HAMILTON, OHIO 
GRAND RAPIDS, MICH. 
JAMESTOWN, N.Y. 
CAMBRIDGE, MASS. 
BLAWNOKX, PA. 

. TOLEDO, OHIO 


DETROIT, MICH. 
DELAVAN, WIS. 
CHICAGO, ILL. 
WESTERLY, R.I. 
PASSAIC, N.J. 


BOUND BROOK, N.J. 
DETROIT, MICH. 
PHOENIX, ARIZ. 
DETROIT, MICH. 
DETROIT, MICH. 

FORT WAYNE, IND. 

BOYERTOWN, PA. 
NEWARK, N.]. 

. SHREVEPORT, LA. 
CRISFIELD, MD. 

BRIDGEPORT, CONN. 

BRIDGEPORT, CONN. 

MILWAUKEE, WIS. 
DETROIT, MICH. 


CINCINNATI, OHIO 
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BRILLO MANUFACTURING COMPANY NEW YORK, N.Y. 
BRISTOL MACHINE TOOL COMPANY FORESTVILLE, CONN. 
BRISTOL-MYERS COMPANY NEW YORK, N.Y. 
BROOKE & PERKINS DETROIT, MICH. 
BROWN & BIGELOW ST. PAUL, MINN, 
BROWN & ROOT, INC. HOUSTON, TEX. 
BROWN-DYNALUBE COMPANY . CHARLOTTE, N.C. 
BRYANT CHUCKING GRINDER COMPANY SPRINGFIELD, VT. 
BUCKEYE IRON & BRASS WORKS DAYTON, OHIO 
BUCKEYE STEEL CASTINGS COMPANY COLUMBUS, OHIO 
BUCKINGHAM MANUFACTURING 

COMPANY 
BUCYRUS-ERIE COMPANY 
BUDD COMPANY 
BUDD COMPANY 
BUEHLER, INC. . ° . ° 
BUHL MANUFACTURING COMPANY 
BUICK MOTOR DIVISION, GMC 
BUICK-OLDSMOBILE-PONTIAC ASSEMBLY 

DIVISION, GMC . SOUTH GATE, CALIF. 
BUILDERS STRUCTURAL STEEL CO. CLEVELAND, OHIO 
BULLDOG ELECTRIC PRODUCTS COMPANY DETROIT, MICH. 
BULOVA WATCH COMPANY ° NEW YORK, N.Y. 
BUNDY TUBING COMPANY DETROIT, MICH. 
BUNTING GLIDER COMPANY PHILADELPHIA, PA. 
BURGESS-NORTON MFG. COMPANY GENEVA, ILL. 
BURKE COMPANY, O. W. : ° DETROIT, MICH. 
BURROUGHS ADDING MACHINE CO. DETROIT, MICH. 
BURT COMPANY, F.N. . . ° BUFFALO, N.Y. 
BUSCHMAN COMPANY, E. W. CINCINNATI, OHIO 
BUTTERWORTH & SONS COMPANY, H. W. BETH AYRES, PA. 
BYERS COMPANY, A. M. PITTSBURGH, PA. 


BINGHAMTON, N.Y. 
SOUTH MILWAUKEE, WIS. 
DETROIT, MICH. 
PHILADELPHIA, PA. 
PARAMUS, N.J. 
DETROIT, MICH. 
FLINT, MICH. 


CADILLAC MALLEABLE IRON COMPANY CADILLAC, MICH. 
CADILLAC MOTOR CAR DIVISION, GMC DETROIT, MICH. 
CADILLAC MOTOR CAR DIVISION, GMC, 

CLEVELAND TANK PLANT 
CADILLAC PRODUCTS, INC. 
CAMPBELL CHAIN COMPANY 
CAMPBELL, WYANT AND CANNON FOUNDRY 

COMPANY MUSKEGON, MICH. 
CANFIELD RUBBER COMPANY BRIDGEPORT, CONN. 
CANS, INCORPORATED . ° CHICAGO, ILL. 
CARBALOY COMPANY DETROIT, MICH. 
CARBORUNDUM COMPANY . NIAGARA FALLS, N.Y. 
CAREY-MCFALL COMPANY PHILADELPHIA, PA. 
CARRIER CORPORATION ° . ° SYRACUSE, N.Y. 
CARTER CARBURETOR CORPORATION ST. LOUIS, MO. 
CASE COMPANY, J. I. RACINE, WIS. 

CATAWISSA VALVE & FITTINGS COMPANY CATAWISSA, PA. 

CATERPILLAR TRACTOR CO. PEORIA, ILL. 
C. E. M. COMPANY . : . ° DAYVILLE, CONN. 
CENTRAL BOILER & MANUFACTURING CO. DETROIT, MICH. 
CENTRAL CAN COMPANY CHICAGO, ILL. 
CENTRAL FOUNDRY COMPANY NEWARK, N.]. 
CENTRIFIX CORPORATION . CLEVELAND, OHIO 
CENTURY ELECTRIC COMPANY ST. LOUIS, MO. 
CENTURY ENGINEERING 

CORPORATION 
CHAIN BELT COMPANY . 
CHAMBERSBURG ENGINEERING 

COMPANY ae le 


March-April, 1952 


CLEVELAND, OHIO 
. FERNDALE, MICH. 
YORK, PA. 


. CEDAR RAPIDS, IOWA 
MILWAUKEE, WIS. 


CHAMBERSBURG, PA. 


CHAMPION SPARK PLUG COMPANY TOLEDO, OHIO 
CHANCE COMPANY, A. B. CENTRALIA, MO. 
CHASE BRASS & COPPER COMPANY WATERBURY, CONN, 
CHEFFORD MASTER MANUFACTURING 
COMPANY ° . 
CHEMICAL CONSTRUCTION 
CORPORATION 
CHEVROLET MOTOR DIVISION, GMC 
CHICAGO EXTRUDED METALS COMPANY CICERO, ILL. 
CHICAGO MILL AND LUMBER COMPANY CHICAGO, ILL. 
CHICAGO RAILWAY EQUIPMENT COMPANY CHICAGO, ILL. 
CHIKSAN COMPANY BREA, CALIP. 
CHIPMAN KNITTING MILLS EASTON, PA. 
CHRISTMAN COMPANY LANSING, MICH. 
CHRYSLER CORPORATION DETROIT, MICH. 
CHRYSLER MOTOR PARTS CORPORATION DETROIT, MICH. 
CHRYSLER SALES CORPORATION DETROIT, MICH. 
CINCINNATI MILLING MACHINE 
COMPANY , 
CITIZENS MORTGAGE CORPORATION 
CLARK CABLE CORPORATION 
CLARK EQUIPMENT COMPANY BUCHANAN, MICH. 
CLARK GRAVE VAULT COMPANY . COLUMBUS, OHIO 
CLARK MANUFACTURING COMPANY, J. L. ROCKFORD, ILL. 
CLARY MULTIPLIER CORPORATION SAN GABRIEL, CALIF. 
CLAYTON MANUFACTURING COMPANY EL MONTE, CALIF. 
CLEARING MACHINE CORPORATION CHICAGO, ILL. 
CLEAVER-BROOKS COMPANY MILWAUKEE, WIS. 
CLEVELAND CONTAINER COMPANY . CLEVELAND, OHIO 
CLEVELAND GRAPHITE BRONZE 
COMPANY 
CLEVELAND HARDWARE & FORGING 
COMPANY . CLEVELAND, OHIO 
CLEVELAND HOBBING MACHINE COMPANY EUCLID, OHIO 
CLEVELAND PNEUMATIC TOOL 
COMPANY . CLEVELAND, OHIO 
CLEVELAND STEEL BARREL COMPANY CLEVELAND, OHIO 
CLEVELAND TWIST DRILL COMPANY CLEVELAND, OHIO 
CLEVELAND WELDING COMPANY . CLEVELAND, OHIO 
CLIFFORD MANUFACTURING COMPANY, DIVISION 
OF STANDARD-THOMSON 
CORPORATION 
CLIMAX MOLYBDENUM COMPANY 
CLOVER MANUFACTURING COMPANY 
CLUB ALUMINUM PRODUCTS COMPANY 
COBUSCO STEEL PRODUCTS 
COCA-COLA COMPANY ‘oe 
CODMAN COMPANY, F. L. AND J. C. 
COHOES ENVELOPE COMPANY, INC. 
COLE-HERSEE COMPANY BOSTON, MASS. 
COLLINS RADIO COMPANY . CEDAR RAPIDS, IOWA 
COLORADO FUEL & IRON CORPORATION DENVER, COLO. 
COLSON CORPORATION . ELYRIA, OHIO 
COLT’S MANUFACTURING COMPANY HARTFORD, CONN. 
COLUMBIA MILLS, INC. SYRACUSE, N.Y. 
COLUMBUS BOLT & FORGING CO. . COLUMBUS, OHIO 
COMMERCIAL BARGE LINES, INC. DETROIT, MICH. 
COMMERCIAL CARRIERS, INC, DETROIT, MICH. 
COMMERCIAL SOLVENTS CORPORATION NEW YORK, N.Y. 
COMMERCIAL STEEL TREATING CORP. . DETROIT, MICH. 
CONE AUTOMATIC MACHINE COMPANY . WINDSOR, VT. 
CONMAR PRODUCTS CORPORATION NEWARK, N.J. 


FAIRFIELD, ILL. 


NEW YORK, N.Y. 
DETROIT, MICH. 


CINCINNATI, OHIO 
DETROIT, MICH. 
CLEVELAND, OHIO 


. CLEVELAND, OHIO 


WALTHAM, MASS. 
NEW YORK, N.Y. 
NORWALK, CONN, 
CHICAGO, ILL. 
DENVER, COLO. 

. ATLANTA, GA. 
ROCKLAND, MASS. 
COHOES, N.Y. 
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CONNER TOOL & CUTTER COMPANY . DETROIT, MICH. 
CONSOLIDATED ENGINEERING 

CORPORATION PASADENA, CALIF. 
CONSOLIDATED IRON-STEEL MANUFACTURING 

COMPANY ° . . . . CLEVELAND, OHIO 
CONSOLIDATED NATURAL GAS COMPANY NEW YORK, N.Y. 
CONTAINER CORPORATION OF AMERICA CHICAGO, ILL. 
CONTINENTAL AVIATION & ENGINEERING 

CORPORATION DETROIT, MICH. 
CONTINENTAL CAN COMPANY NEW YORK, N.Y 
CONTINENTAL COPPER & STEEL INDUSTRIES, 

INC. . ° . . NEW YORK, N.Y. 
CONTINENTAL FOUNDRY AND MACHINE 

COMPANY . , . . EAST CHICAGO, IND. 
CONTINENTAL MOTORS CORPORATION DETROIT, MICH. 
CONTINENTAL RUBBER WORKS ° ° ° . ERIE, PA. 
CONTROL INSTRUMENT COMPANY . NEW YORK, N.Y. 
COOK PAINT & VARNISH COMPANY DETROIT, MICH. 
COPCO STEEL & ENGINEERING COMPANY DETROIT, MICH. 
COPPERWELD STEEL COMPANY . ° WARREN, OHIO 
CORNING GLASS WORKS ° . . CORNING, N.Y. 
COSA CORPORATION , ° NEW YORK, N.Y. 
COUCH COMPANY, S. H NORTH QUINCY, MASS. 
CRANE COMPANY CHICAGO, ILL. 
CRESCENT BRASS & PIN COMPANY . DETROIT, MICH. 
CRIBBEN AND SEXTON COMPANY CHICAGO, ILL. 
CRONAME, INC. CHICAGO, ILL. 
CROSLEY DIVISION, AVCO MANUFACTURING 

CORPORATION CINCINNATI, OHIO 
CROSLEY MOTORS, INC. CINCINNATI, OHIO 
CROSS COMPANY DETROIT, MICH. 
CROWN CAN COMPANY PHILADELPHIA, PA. 
CROWN CORK & SEAL COMPANY BALTIMORE, MD. 
CUMMINS ENGINE COMPANY COLUMBUS, IND. 
CUSHMAN MOTOR WORKS . ° ° . LINCOLN, NEBR. 
CUTLER-HAMMER, INC. MILWAUKEE, WIS. 


DACO MACHINE TOOL COMPANY . . NEW YORK, N.Y. 
DALTON FOUNDRIES, INC. WARSAW, IND. 
DANLY MACHINE SPECIALTIES, INC. CHICAGO, ILL. 
DARBY PRODUCTS OF STEEL PLATE 

CORPORATION . KANSAS CITY, KANS. 
DARBYSHIRE STEEL COMPANY . . EL PASO, TEX. 
DARLING VALVE & MANUFACTURING 

COMPANY . . ° . WILLIAMSPORT, PA. 
DAVIS AIRCRAFT ENGINEERING, INC. CAMBRIDGE, MASS. 
DAY & ZIMMERMANN, INC. PHILADELPHIA, PA. 
DAYSTROM ELECTRIC CORPORATION POUGHKEEPSIE, N.Y. 
DAYTON MALLEABLE IRON COMPANY . DAYTON, OHIO 
DAYTON RUBBER COMPANY DAYTON, OHIO 
DAYTON STEEL FOUNDRY COMPANY DAYTON, OHIO 
DEARBORN CHEMICAL COMPANY CHICAGO, ILL. 
DEARBORN MOTORS CORPORATION DETROIT, MICH. 
DEARBORN STOVE COMPANY ° - DALLAS, TEX. 
DEERE & COMPANY ° ° ° ° ° . MOLINE, ILL. 
DEFIANCE AUTOMATIC SCREW 

COMPANY. . ° . 
DELCO PRODUCTS DIVISION, GMC 
DELTA TANK MANUFACTURING 

COMPANY, INC. BATON ROUGE, LA. 
DENISON ENGINEERING COMPANY COLUMBUS, OHIO 
DE SANNO & SON, INC., A. P. . . PHOENIXVILLE, PA. 


DEFIANCE, OHIO 
DAYTON, OHIO 
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DE SOTO MOTOR CORPORATION ° . DETROIT, MICH. 
DETROIT ALUMINUM AND BRASS 

CORPORATION ° ° DETROIT, MICH. 
DETROIT AUTOMOTIVE PRODUCTS 

CORPORATION . . DETROIT, MICH. 
DETROIT BRASS & MALLEABLE WORKS DETROIT, MICH. 
DETROIT CHEMICAL SPECIALTIES, INC. DETROIT, MICH. 
DETROIT DIESEL ENGINE DIVISION, GMC DETROIT, MICH. 
DETROIT EDISON COMPANY . . DETROIT, MICH. 
DETROIT GASKET & MANUFACTURING 

COMPANY ° ° DETROIT, MICH. 
DETROIT GEAR DIVISION, BORG-WARNER 

CORPORATION : ‘ DETROIT, MICH. 
DETROIT GRAY IRON FOUNDRY COMPANY DETROIT, MICH. 
DETROIT HARVESTER COMPANY ° - DETROIT, MICH. 
DETROIT LUBRICATOR COMPANY . . DETROIT, MICH. 
DETROIT-MICHIGAN STOVE COMPANY . DETROIT, MICH. 
DETROIT PLATING INDUSTRIES . . DETROIT, MICH. 
DETROIT STAMPING COMPANY . . . DETROIT, MICH. 
DETROIT STEEL CORPORATION ° - DETROIT, MICH. 
DETROIT STEEL PRODUCTS COMPANY . DETROIT, MICH. 
DETROIT TRANSMISSION DIVISION,GMC DETROIT, MICH. 
DEVLIEG MACHINE COMPANY . FERNDALE, MICH. 
DEXTER COMPANY . . FAIRFIELD, IOWA 
DIAMOND MATCH COMPANY NEW YORK, N.Y. 
DIAMOND T MOTOR CAR COMPANY CHICAGO, ILL. 
DICK COMPANY, A. B. CHICAGO, ILL. 
DICKEY & SONS, INC., W. J. OELLA, MD. 
DIEHL MACHINE WORKS, INC., G. M. WABASH, IND. 
DIESEL EQUIPMENT DIVISION, GMC GRAND RAPIDS, MICH. 
DISSTON & SONS, INC., HENRY PHILADELPHIA, PA. 

DIVCO CORPORATION DETROIT, MICH. 
DOALL COMPANY DES PLAINES, ILL. 
DODGE BROTHERS CORPORATION DETROIT, MICH. 
DOEHLER-JARVIS CORPORATION POTTSTOWN, PA. 
DOELCAM CORPORATION NEWTON, MASS. 
DOUGLAS AIRCRAFT COMPANY SANTA MONICA, CALIF. 
DOUGLAS & LOMASON COMPANY DETROIT, MICH. 
DOWAGIAC STEEL FURNACE COMPANY DOWAGIAC, MICH. 
DRAPER CORPORATION HOPEDALE, MASS. 
DRAVO CORPORATION PITTSBURGH, PA. 
DRUGE BROTHERS MANUFACTURING 

COMPANY ° , ° OAKLAND, CALIF. 
DUAL-MOTORS TRUCK COMPANY DETROIT, MICH. 
DUNCAN ELECTRIC MANUFACTURING 

COMPANY . ° . ‘ . . LAFAYETTE, IND. 
DUNHAM COMPANY, C. A. CHICAGO, ILL. 
DU PONT DE NEMOURS & COMPANY, 

Bi. . . : WILMINGTON, DEL. 
DURHAM MANUFACTURING CORPORATION MUNCIE, IND. 
DURIRON COMPANY DAYTON, OHIO 
DUTTON-LAINSON COMPANY . HASTINGS, NEBR. 
E & L TRANSPORT COMPANY DEARBORN, MICH. 
EASTERN STAINLESS STEEL 

CORPORATION 
EASTERN TOOL & MANUFACTURING 

COMPANY , ° . ° . BELLEVILLE, N.J. 
EASTMAN KODAK COMPANY ROCHESTER, N.Y. 
EASY WASHING MACHINE CORPORATION SYRACUSE, N.Y. 
EATON MANUFACTURING COMPANY CLEVELAND, OHIO 
EDGEWATER STEEL COMPANY PITTSBURGH, PA. 


BALTIMORE, MD. 
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EDISON, INC., THOMAS A. 
EDNALITE OPTICAL COMPANY . 
EKCO PRODUCTS COMPANY 
ELASTIC STOP NUT CORPORATION OF 
AMERICA . ° 
ELECTRIC AUTO-LITE COMPANY 
ELECTRIC FURNACE COMPANY 
ELECTRIC SPRAYIT COMPANY 
ELECTRIC STORAGE BATTERY 
COMPANY ° 
ELECTRICAL REACTANCE CORPORATION 
ELECTRO REFRACTORIES & ABRASIVES 
CORPORATION 
ELECTROL, INCORPORATED 
ELGIN NATIONAL WATCH COMPANY 
ELKAY MANUFACTURING COMPANY 
ELLIOTT-LEWIS CORPORATION PHILADELPHIA, PA. 
ELLWOOD CITY FORGE COMPANY ELLWOOD CITY, PA. 
EMERSON ELECTRIC MANUFACTURING 
COMPANY ° 
EMERSON RADIO & PHONOGRAPH 
CORPORATION 
EMPIRE COIL COMPANY 
EMSCO DERRICK & EQUIPMENT 
COMPANY . LOS ANGELES, CALIF. 
ENGINEERING RESEARCH INSTITUTE, UNIVERSITY 
OF MICHIGAN ANN ARBOR, MICH. 
ENGINEERS SPECIALTIES DIVISION, UNIVERSAL 
ENGINEERING & COLORPLATE 
COMPANY we ee ee BUFFALO, N.Y. 
ENTERPRISE MANUFACTURING COMPANY AKRON, OHIO 
ENTERPRISE TOOL & GEAR CORPORATION DETROIT, MICH. 
ERIE RESISTOR CORPORATION . ERIE, PA. 
ESSEX BRASS CORPORATION DETROIT, MICH. 
ESSO STANDARD OIL COMPANY NEW YORK, N.Y 
ESTATE STOVE COMPANY, DIVISION NOMA 
ELECTRIC CORPORATION HAMILTON, OHIO 
EVANS CASE COMPANY NORTH ATTLEBORO, MASS. 
EVANS PRODUCTS COMPANY PLYMOUTH, MICH. 
EVANS’ SONS, INC., JOHN PHILADELPHIA, PA. 
EX-CELL-O CORPORATION DETROIT, MICH. 
EXACT WEIGHT SCALE COMPANY . COLUMBUS, OHIO 
EXOLON COMPANY . TONAWANDA, N.Y. 


WEST ORANGE, N.J. 
PEEKSKILL, N.Y. 
CHICAGO, ILL. 


UNION, N.J. 

. TOLEDO, OHIO 
SALEM, OHIO 

. SHEBOYGAN, WIS. 


PHILADELPHIA, PA. 
OLEAN, N.Y. 


BUFFALO, N.Y. 
KINGSTON, N.Y. 
ELGIN, ILL. 
CHICAGO, ILL. 


ST. LOUIS, MO. 


NEW YORK, N.Y. 
. NEW ROCHELLE, N.Y. 


RIVER ROUGE, MICH. 
NEW BRITAIN, CONN. 
NEW YORK, N.Y. 


FABRICON PRODUCTS, INC. 

FAFNIR BEARING COMPANY 

FAIRBANKS COMPANY 

FAIRCHILD ENGINE & AIRPLANE 
CORPORATION 

FALK CORPORATION 

FALLS SPRING & WIRE COMPANY 

FALSTROM COMPANY 

FANSTEEL METALLURGICAL 
CORPORATION 

FARBER, INC., S. W. 

FARGO MOTOR CORPORATION 

FARQUHAR COMPANY, A. B. 

FARRAND OPTICAL COMPANY 

FARREL-BIRMINGHAM COMPANY 

FEDDERS-QUIGAN CORPORATION BUFFALO, N.Y. 

FEDERAL DROP FORGE COMPANY LANSING, MICH. 

FEDERAL ELECTRIC PRODUCTS COMPANY . NEWARK, N.J. 


FARMINGDALE, N.Y. 
MILWAUKEE, WIS. 
DETROIT, MICH. 

. PASSAIC, N.J. 


NORTH CHICAGO, ILL. 
NEW YORK, N.Y. 
DETROIT, MICH. 

. YORK, PA. 

NEW YORK, N.Y. 
ANSONIA, CONN, 


March-April, 1952 


PITTSBURGH, PA. 
DETROIT, MICH. 
DETROIT, MICH. 


FEDERAL LABORATORIES, INC. 
FEDERAL MOTOR TRUCK COMPANY 
FEDERAL SCREW WORKS 

FEDERAL TELEPHONE AND RADIO 

CORPORATION 
FELLOWS GEAR SHAPER COMPANY 
FELT AND TARRANT MANUFACTURING 

COMPANY 
FERGUSON, INC., HARRY 
FERRACUTE MACHINE COMPANY BRIDGETON, N.J. 
FERRO MACHINE & FOUNDRY, INC. . CLEVELAND, OHIO 
FERRO STAMPING AND MANUFACTURING 

COMPANY DETROIT, MICH. 
FIDELITY-PHILADELPHIA TRUST CO. PHILADELPHIA, PA. 
FIFTH THIRD UNION TRUST COMPANY CINCINNATI, OHIO 
FILER & STOWELL COMPANY MILWAUKEE, WIS. 
FIRESTONE TIRE & RUBBER COMPANY AKRON, OHIO 
FIRST FEDERAL SAVINGS & LOAN ASSOCIATION 

OF DETROIT ° DETROIT, MICH. 
FIRTH STERLING STEEL & CARBIDE 

CORPORATION 
FISHER BODY DIVISION, GMC 
FISHER-PRICE TOYS, INC. EAST AURORA, N.Y. 
FITZGIBBONS BOILER COMPANY NEW YORK, N.Y. 
FITZSIMONS MANUFACTURING COMPANY DETROIT, MICH. 
FLANNERY MANUFACTURING COMPANY BRIDGEVILLE, PA. 
FLOUR CITY ORNAMENTAL IRON 

COMPANY 
FLYNN MANUFACTURING COMPANY, 

MICHAEL . PHILADELPHIA, PA. 
FOLLANSBEE STEEL CORPORATION PITTSBURGH, PA. 
FORD INSTRUMENT COMPANY, DIVISION OF 

SPERRY CORPORATION LONG ISLAND CITY, N.Y. 
FORD MOTOR COMPANY . CHESTER, PA. 
FORD MOTOR COMPANY DEARBORN, MICH. 
FORMSPRAG COMPANY . . VAN DYKE, MICH. 
FORT PITT MALLEABLE DIVISION, STEEL 

TRADING CORPORATION . 

FOSTER & BRO. COMPANY, 

THEODORE W. PROVIDENCE, R.I. 
FOSTER WHEELER CORPORATION NEW YORK, N.Y. 
FOUR WHEEL DRIVE AUTO COMPANY CLINTONVILLE, WIS. 
FRAM CORPORATION PROVIDENCE, R.I. 
FRANTZ COMPANY, S. G. TRENTON, N.J. 
FRICK-GALLAGHER MFG. COMPANY WELLSTON, OHIO 
FRIGIDAIRE DIVISION, GMC DAYTON, OHIO 
FRUEHAUF TRAILER COMPANY DETROIT, MICH. 
FULLER & COMPANY, W. P. SAN FRANCISCO, CALIF. 
FULLER BRUSH COMPANY HARTFORD, CONN. 
FULLER MANUFACTURING COMPANY KALAMAZOO, MICH. 


CLIFTON, N.J. 
. SPRINGFIELD, VT. 


CHICAGO, ILL. 
DETROIT, MICH. 


MCKEESPORT, PA. 
LANSING, MICH. 


MINNEAPOLIS, MINN. 


PITTSBURGH, PA. 


GABRIEL COMPANY . CLEVELAND, OHIO 
GAGE PRODUCTS COMPANY FERNDALE, MICH. 
GAIR COMPANY, ROBERT NEW YORK, N.Y. 
GALION ALLSTEEL BODY DIVISION, CENTRAL 

OHIO STEEL PRODUCTS COMPANY . GALION, OHIO 
GAR WOOD INDUSTRIES, INC. WAYNE, MICH. 
GARLAND MANUFACTURING COMPANY DETROIT, MICH. 
GARRETT COMPANY, GEORGE K. PHILADELPHIA, PA. 
GATES RUBBER COMPANY DENVER, COLO. 
GAYCHROME COMPANY WORCESTER, MASS. 
GAZDA ENGINEERING PROVIDENCE, R.I. 
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DETROIT, MICH. 
DETROIT, MICH. 


GEAR GRINDING MACHINE COMPANY 

GEMMER MANUFACTURING COMPANY 

GENERAL AMERICAN TRANSPORTATION 
CORPORATION 

GENERAL ANILINE & FILM 
CORPORATION 

GENERAL AUTOMATIC PRODUCTS 
CORPORATION 


CHICAGO, ILL. 
NEW YORK, N.Y. 


BALTIMORE, MD. 
GENERAL DYESTUFF CORPORATION NEW YORK, N.Y. 
GENERAL ELECTRIC COMPANY . SCHENECTADY, N.Y. 
GENERAL FIREPROOFING COMPANY YOUNGSTOWN, OHIO 
GENERAL INDUSTRIES COMPANY ELYRIA, OHIO 
GENERAL INSTRUMENT CORPORATION ELIZABETH, N.J. 
GENERAL MALLEABLE CORPORATION WAUKESHA, WIS. 
GENERAL METALFAB COMPANY . DALLAS, TEX. 
GENERAL METALS CORPORATION SAN FRANCISCO, CALIP. 
GENERAL MOTORS CORPORATION DETROIT, MICH. 
GENERAL MOTORS TRUCK & COACH DIV., 

GMC . . . PONTIAC, MICH. 
GENERAL RAILWAY SIGNAL COMPANY ROCHESTER, N.Y. 
GENERAL STEEL CASTINGS CORP. GRANITE CITY, ILL. 
GENERAL STEEL PRODUCTS CORPORATION FLUSHING, N.Y. 
GENERAL TEXTILE MILLS, INC. NEW YORK, N.Y. 
GENERAL TIME CORPORATION . NEW YORK, N.Y. 
GENERAL TIRE & RUBBER COMPANY . AKRON, OHIO 
GENEVA MODERN KITCHENS . GENEVA, ILL. 
GERITY-MICHIGAN CORPORATION ADRIAN, MICH. 
GEROTOR MAY CORPORATION BALTIMORE, MD. 
GERSTENSLAGER COMPANY . WOOSTER, OHIO 
GEUDER, PAESCHKE & FREY COMPANY MILWAUKEE, WIS. 
GIBBS MANUFACTURING & RESEARCH 

CORPORATION . ° . . . 
GIBSON REFRIGERATOR COMPANY . 
GIDDINGS & LEWIS MACHINE TOOL 

COMPANY 
GILBERT & BARKER MANU FACTU RING 

COMPANY WEST SPRINGFIELD, MASS. 
GILLETTE SAFETY RAZOR COMPANY BOSTON, MASS. 
GISHOLT MACHINE COMPANY MADISON, WIS. 
GIVEN MACHINERY COMPANY . LOS ANGELES, CALIF. 
GLEASON WORKS ROCHESTER, N.Y. 
GLENVALE PRODUCTS CORPORATION DETROIT, MICH. 
GLIDDEN COMPANY CLEVELAND, OHIO 
GLOBE AMERICAN CORPORATION KOKOMO, IND. 
GLOBE-UNION, INC. MILWAUKEE, WIS. 
G. M. CO MANUFACTURING, INC. LONG ISLAND CITY, N.Y. 
GOODRICH COMPANY, B. F. AKRON, OHIO 
GOOD ROADS MACHINERY CORPORATION MINERVA, OHIO 
GOODSTONE MANUFACTURING 

COMPANY 
GOODYEAR TIRE & RUBBER COMPANY 
GORHAM MANUFACTURING COMPANY 
GORTON MACHINE COMPANY, GEO. 
GOSS PRINTING PRESS COMPANY 
GOULD-NATIONAL BATTERIES, INC. 
GRABLER MANUFACTURING 

COMPANY 
GRAMM TRAILER CORPORATION 
GRAMMES AND SONS, INC., L. F. 
GRAND RAPIDS BRASS COMPANY 
GRANITE CITY STEEL COMPANY 
GRAY MARINE MOTOR COMPANY 


JANESVILLE, WIS. 
GREENVILLE, MICH. 


FOND DU LAC, WIS. 


ROCHESTER, N.Y. 
AKRON, OHIO 
PROVIDENCE, R.I. 
RACINE, WIS. 
CHICAGO, ILL. 
. ST. PAUL, MINN. 


CLEVELAND, OHIO 
DELPHOS, OHIO 
ALLENTOWN, PA. 
GRAND RAPIDS, MICH. 
GRANITE CITY, ILL. 
DETROIT, MICH. 
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GREAT LAKES SPRING DIV., STANDARD STEEL 

SPRING CO. . CHICAGO, ILL. 
GREAT LAKES STAMPING & MANUFACTURING 

COMPANY TOLEDO, OHIO 
GREAT LAKES STEEL CORPORATION DETROIT, MICH. 
GREDE FOUNDRIES, INC. MILWAUKEE, WIS. 
GREEN COLONIAL FURNACE 

COMPANY ° DES MOINES, IOWA 
GREENFIELD TAP & DIE CORPORATION GREENFIELD, MASS. 
GREENVILLE STEEL CAR COMPANY GREENVILLE, PA. 
GREER COMPANY, J. W. CAMBRIDGE, MASS. 
GREIST MANUFACTURING COMPANY NEW HAVEN, CONN. 
GROOV-PIN CORPGRATION . UNION CITY, N.j. 
GROTE MANUFACTURING COMPANY BELLEVUE, KY. 
GRUEN WATCH COMPANY CINCINNATI, OHIO 
GULF OIL CORPORATION PITTSBURGH, PA. 
GURLEY, W. & L. E. ° ° ° ° ° ° TROY, N.Y. 


» MINNEAPOLIS, MINN. 
PITTSBURGH, PA. 
ROCHESTER, N.Y. 


HAERTEL COMPANY, WALTER . 
HAGAN CORPORATION 
HALOID COMPANY ° 
HAMILTON FOUNDRY & MACHINE 
COMPANY 
HAMILTON MANUFACTURING 
CORPORATION 
HAMILTON METAL PRODUCTS 
COMPANY 
HAMILTON WATCH COMPANY 
HANCOCK MANUFACTURING COMPANY 
HANDY & HARMAN 
HANLON & GOODMAN COMPANY 
HANNIFIN CORPORATION 
HANSON-VAN WINKLE-MUNNING 
COMPANY 
HARBEN METALFAB COMPANY 
HARDY MANUFACTURING 
CORPORATION 
HARNISCHFEGER CORPORATION 
HARRINGTON & RICHARDSON ARMS 
COMPANY WORCESTER, MASS. 
HARRIS FOUNDRY & MACHINE COMPANY CORDELE, GA. 
HARRIS-SEYBOLD COMPANY CLEVELAND, OHIO 
HARRISBURG STEEL CORPORATION HARRISBURG, PA. 
HARSHAW CHEMICAL COMPANY CLEVELAND, OHIO 
HARVEY MACHINE COMPANY TORRANCE, CALIF. 
HATZEL & BUEHLER, INC. DETROIT, MICH. 
HAYES INDUSTRIES, INC. ° JACKSON, MICH. 
HAYS MANUFACTURING COMPANY ERIE, PA. 
HECKETHORN MANUFACTURING & SUPPLY 
COMPANY ° ° ; ‘ :* 2 LITTLETON, COLO. 
HEIL COMPANY MILWAUKEE, WIS. 
HEINEMANN ELECTRIC COMPANY TRENTON, N.]. 
HEINTZ MANUFACTURING COMPANY PHILADELPHIA, PA. 
HELI-COIL CORPORATION DANBURY, CONN. 
HELMS BAKERIES - LOS ANGELES, CALIF. 
HELTZEL STEEL FORM & IRON COMPANY WARREN, OHIO 
HENDEY MACHINE COMPANY TORRINGTON, CONN. 
HENDRICK MANUFACTURING COMPANY CARBONDALE, PA. 
HENRY & WRIGHT DIV., EMHART MANUFACTURING 
COMPANY HARTFORD, CONN. 
HEPPENSTALL COMPANY PITTSBURGH, PA. 
HERCULES MOTORS CORPORATION . CANTON, OHIO 


HAMILTON, OHIO 


COLUMBUS, IND. 


HAMILTON, OHIO 
LANCASTER, PA. 
JACKSON, MICH. 
NEW YORK, N.Y 
BELLEVILLE, N.J. 

CHICAGO, ILL. 


MATAWAN, N.]. 
. DALLAS, TEX. 


PENDLETON, IND. 
MILWAUKEE, WIS. 
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HERCULES POWDER COMPANY 
HERKIMER TOOL AND MODEL 

WORKS, INC. HERKIMER, N.Y. 
HERRON-ZIMMERS MOULDING COMPANY DETROIT, MICH. 
HESSE-EASTERN CORPORATION CAMBRIDGE, MASS. 
HEYDEN CHEMICAL CORPORATION NEW YORK, N.Y. 
HEYL & PATTERSON, INC. PITTSBURGH, PA. 
HEYWOOD WAKEFIELD COMPANY GARDNER, MASS. 
HIGBIE MANUFACTURING COMPANY ROCHESTER, MICH. 
HIGGINS, INC. NEW ORLEANS, LA. 
HIGH SPEED HAMMER COMPANY ROCHESTER, N.Y. 
HIGH STANDARD MANUFACTURING 

CORPORATION 
HIGHWAY TRAILER COMPANY 
HOBART BROTHERS COMPANY . 
HOBART MANUFACTURING COMPANY TROY, OHIO 
HOE & CO., INC., R. NEW YORK, N.Y. 
HOFMANN & COMPANY, ALFRED WEST NEW YORK, N.J. 
HOLLAND HITCH COMPANY HOLLAND, MICH. 
HOLLINGSHEAD CORPORATION, R. M. CAMDEN, N.f. 
HOLTZMAN METAL COMPANY, M. ST. LOUIS, MO. 
HOMAN & COMPANY CINCINNATI, OHIO 
HOOSIER TARPAULIN & CANVAS GOODS 

COMPANY INDIANAPOLIS, IND. 
HOOVER COMPANY NORTH CANTON, OHIO 
HORROCKS-IBBOTSON COMPANY UTICA, N.Y. 
HOTPOINT, INC. . CHICAGO, ILL. 
HOUDAILLE-HERSHEY CORPORATION DETROIT, MICH. 
HOUGH COMPANY, FRANK G. LIBERTYVILLE, ILL. 
HOUGHTON & COMPANY, E. F. PHILADELPHIA, PA. 
HOWELL COMPANY . ST. CHARLES, ILL. 
HUDSON COMPANY, J. L. DETROIT, MICH. 
HUDSON MOTOR CAR COMPANY DETROIT, MICH. 
HUGHES AIRCRAFT COMPANY DIVISION, HUGHES TOOL 

COMPANY CULVER CITY, CALIF. 
HUGHES-KEENAN CORPORATION . DELAWARE, OHIO 
HUGHES TOOL COMPANY HOUSTON, TEX. 
HUNTER DOUGLAS CORPORATION RIVERSIDE, CALIF. 
HUNTER SPRING COMPANY LANSDALE, PA. 
HUPP CORPORATION CLEVELAND, OHIO 
HUSSEY & COMPANY, C. G., DIVISION OF 

COPPER RANGE COMPANY PITTSBURGH, PA. 
HUSSMANN REFRIGERATOR COMPANY ST. LOUIS, MO. 
HYATT BEARINGS DIVISION, GMC HARRISON, N.J. 
HYDRAULIC PRESS MANUFACTURING 

COMPANY MOUNT GILEAD, OHIO 
HYDROPRESS, INC. NEW YORK, N.Y. 
HYTRON RADIO & ELECTRONICS 

CORPORATION 


WILMINGTON, DEL. 


HAMDEN, CONN. 
EDGERTON, WIS. 
TROY, OHIO 


. SALEM, MASS. 


IDEAL ROLLER & MANUFACTURING 
COMPANY 

ILEX OPTICAL COMPANY 

ILLINOIS GEAR & MACHINE COMPANY 

ILLINOIS WATCH CASE COMPANY 

INDEPENDENT LOCK COMPANY 

INDUSTRIAL GEAR MANUFACTURING 
COMPANY ; 

INDUSTRIAL RUBBER GOODS CO. 

INDUSTRIAL STAMPING & MFG. CO. 

INDUSTRIAL WIRE CLOTH PRODUCTS 
CORPORATION . ° . . 


CHICAGO, ILL. 
ROCHESTER, N.Y. 
CHICAGO, ILL. 
ELGIN, ILL. 
FITCHBURG, MASS. 


CHICAGO, ILL. 
ST. JOSEPH, MICH. 
DETROIT, MICH. 


WAYNE, MICH. 


March-April, 1952 


BRISTOL, CONN. 
CHICAGO, ILL. 
CHICAGO, ILL. 

MILWAUKEE, WIS. 
. AMSTERDAM, N.Y. 


INGRAHAM COMPANY, E. . 
INLAND MANUFACTURING DIV., GMC 
INLAND STEEL COMPANY 
INLAND STEEL PRODUCTS COMPANY 
INMAN MANUFACTURING COMPANY 
INSTITUTE OF PATENT RESEARCH & 

DEVELOPMENT, INC. 
INTERCHEMICAL CORPORATION NEW YORK, N.Y. 
INTER-COASTAL PAINT CORP. . EAST ST. LOUIS, ILL. 
INTERNATIONAL BUSINESS MACHINES 

CORPORATION NEW YORK, N.Y. 
INTERNATIONAL HARVESTER COMPANY CHICAGO, ILL. 
INTERNATIONAL NICKEL COMPANY HUNTINGTON, W.VA. 
INTERNATIONAL SILVER COMPANY MERIDEN, CONN. 
INTERNATIONAL SPARE PARTS 

CORPORATION 
IONIA MANUFACTURING COMPANY 
IRWIN AUGER BIT COMPANY 
ITHACA GUN COMPANY 


NEW YORK, N.Y. 


LONG ISLAND CITY, N.Y. 
IONIA, MICH. 
WILMINGTON, OHIO 
ITHACA, N.Y. 


JACKES-EVANS MANUFACTURING 
COMPANY 

JACKSON AND CHURCH COMPANY . 

JACOBS COMPANY, F. L. 

JARVIS ENGINEERING WORKS 

JESSOP STEEL COMPANY WASHINGTON, PA. 

JIG BUSHING COMPANY PONTIAC, MICH. 

JOHNS-MANVILLE SALES CORPORATION NEW YORK, N.Y. 

JOHNSON SERVICE COMPANY MILWAUKEE, WIS. 

JOHNSTON LAWN MOWER CORPORATION OTTUMWA, IOWA 

JONES & LAMSON MACHINE COMPANY SPRINGFIELD, VT. 

JONES & LAUGHLIN STEEL 
CORPORATION 

JOY MANUFACTURING COMPANY 


ST. LOUIS, MO. 
SAGINAW, MICH. 
DETROIT, MICH. 
LANSING, MICH. 


PITTSBURGH, PA. 
PITTSBURGH, PA. 


KABLE BROTHERS COMPANY . MOUNT MORRIS, ILL. 
KAHN ASSOCIATED ARCHITECTS & ENGINEERS, 

INC., ALBERT ° DETROIT, MICH. 
KAISER COMPANY, HENRY J. » OAKLAND, CALIF. 
KAISER METAL PRODUCTS, INC. BRISTOL, PA. 
KALAMAZOO STOVE & FURNACE 

COMPANY 
KALART COMPANY 
KAY MANUFACTURING CORPORATION 
KAYDON ENGINEERING 

CORPORATION ; ° . MUSKEGON, MICH. 
KEARNEY & TRECKER CORPORATION WEST ALLIS, WIS. 
KELLOGG COMPANY, M. W. , . . NEW YORK, N.Y. 
KELLY-SPRINGFIELD TIRE COMPANY CUMBERLAND, MD. 
KELSEY-HAYES WHEEL COMPANY . DETROIT, MICH. 
KENNAMETAL, INC. LATROBE, PA. 
KENNEDY-VAN SAUN MANUFACTURING & 

ENGINEERING COMPANY 
KENT-MOORE ORGANIZATION, INC. 
KENWORTH MOTOR TRUCK 

CORPORATION 
KEUFFEL & ESSER COMPANY 
KEYSTONE MANUFACTURING 

COMPANY . ° 
KEYSTONE MANUFACTURING 

COMPANY ° 
KIDDE & COMPANY, WALTER 


KALAMAZOO, MICH. 
PLAINVILLE, CONN. 
BROOKLYN, N.Y. 


DANVILLE, PA. 
DETROIT, MICH. 


SEATTLE, WASH. 
HOBOKEN, N.J. 


BOSTON, MASS. 


CENTER LINE, MICH. 
BELLEVILLE, N.J. 
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WESTERVILLE, OHIO 
CINCINNATI, OHIO 
ANN ARBOR, MICH. 
DEARBORN, MICH. 

ST. LOUIS, MO. 
THOMSON, GA. 
MILWAUKEE, WIS. 
KOHLER, WIS. 
PITTSBURGH, PA. 
JERSEY CITY, N.J. 
. ANAHEIM, CALIF. 
CADILLAC, MICH. 


KILGORE, INC. 

KING POWDER COMPANY 
KING-SEELEY CORPORATION 
KLEM CHEMICALS, INC. 
KNAPP-MONARCH COMPANY 
KNOX METAL PRODUCTS, INC. 
KOEHRING COMPANY 

KOHLER COMPANY . 
KOPPERS COMPANY 

KOVEN & BROTHER, INC., L. O. 
KWIKSET LOCKS, INC. 

KYSOR HEATER COMPANY 


LACLEDE STEEL COMPANY . ST. LOUIS, MO. 
LACONIA ENGINEERING COMPANY MERIDEN, CONN. 
LAHER SPRING & TIRE CORPORATION OAKLAND, CALIF. 
LAKE CITY MALLEABLE IRON CO. CLEVELAND, OHIO 
LAMSON CORPORATION SYRACUSE, N.Y. 
LANDERS FRARY & CLARK NEW BRITAIN, CONN. 
LANDIS MACHINE COMPANY ST. LOUIS, MO, 
LANOVA CORPORATION LONG ISLAND CITY, N.Y. 
LANSDOWNE STEEL & IRON COMPANY MORTON, PA. 
LANSING DROP FORGE COMPANY LANSING, MICH. 
LAPOINTE MACHINE TOOL COMPANY HUDSON, MASS. 
LARSON TOOL & STAMPING COMPANY ATTLEBORO, MASS. 
LEAKE STAMPING COMPANY MONROE, MICH. 
LEBANON STEEL FOUNDRY LEBANON, PA. 
LE BUS ROTARY TOOL WORKS, INC. LONGVIEW, TEX. 
LEE MOTORS, INC. . ° ° ANAHEIM, CALIF. 
LEE TIRE & RUBBER COMPANY OF 
NEW YORK, INC. CONSHOHOCKEN, PA. 
LEEDS & NORTHRUP COMPANY PHILADELPHIA, PA. 
LEHIGH FOUNDRIES, INC. EASTON, PA. 
LEHN & FINK PRODUCTS CORPORATION NEW YORK, N.Y. 
LEMPCO PRODUCTS, INC. BEDFORD, OHIO 
LENNOX FURNACE COMPANY , — .« COLUMBUS, OHIO 
LEWIS MANUFACTURING COMPANY BAY CITY, MICH. 
LIBBEY-OWENS-FORD GLASS COMPANY TOLEDO, OHIO 
LIEBERKNECHT, INC., KARL READING, PA. 
LIGGETT SUPPLY & EQUIPMENT 
COMPANY, INC. 
LIGON BROTHERS 
LINCOLN BRASS WORKS, INC. 
LINCOLN ELECTRIC COMPANY . 
LINCOLN ENGINEERING COMPANY 
LINCOLN PARK INDUSTRIES, INC. . 
LINK-BELT COMPANY . 
LIPE-ROLLWAY CORPORATION 
LITTLE, INC., ARTHUR D. 
LOCKHEED AIRCRAFT CORPORATION 
LORRILLARD COMPANY, P. 
LOUISIANA POWER & LIGHT CO. 
LUKENS STEEL COMPANY 
LUMMUS COMPANY 
LUX CLOCK MANUFACTURING CO. 
LYCOMING-SPENCER DIVISION, AVCO 
MANUFACTURING CORPORATION 
LYNCHBURG FOUNDRY COMPANY 
LYON, INCORPORATED . 


ELKHART, IND. 
DETROIT, MICH. 
DETROIT, MICH. 
CLEVELAND, OHIO 
ST. LOUIS, MO. 
JAMESTOWN, N.Y. 
CHICAGO, ILL. 
SYRACUSE, N.Y. 
CAMBRIDGE, MASS. 
. BURBANK, CALIF. 
NEW YORK, N.Y. 
NEW ORLEANS, LA. 
COATESVILLE, PA. 
NEW YORK, N.Y. 
WATERBURY, CONN. 
WILLIAMSPORT, PA. 
LYNCHBURG, VA. 


DETROIT, MICH. 


MACK MANUFACTURING CORPORATION NEW YORK, N.Y. 
MACKENZIE & SON, CHAS. . . ° DENVER, COLO. 
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PITTSBURGH, PA. 
CHICAGO, ILL. 
CAMDEN, N.J. 

DETROIT, MICH. 


MACKINTOSH-HEMPHILL COMPANY 
MAGNAFLUX CORPORATION 
MAGNETIC METALS COMPANY 
MAHON COMPANY, R. C. 

MAJESTIC MANUFACTURING COMPANY ST. LOUIS, MO. 
MALL TOOL COMPANY . CHICAGO, ILL. 
MANSFIELD TIRE & RUBBER COMPANY MANSFIELD, OHIO 
MANUFACTURERS NATIONAL BANK OF 

DETROIT : ° 
MARDIGIAN CORPORATION 
MARKEM MACHINE COMPANY KEENE, N.H. 
MARLBORO WIRE GOODS COMPANY . MARLBORO, MASS. 
MARLEY COMPANY, INC. . ° ° KANSAS CITY, MO. 
MARLIN FIREARMS COMPANY NEW HAVEN, CONN, 
MARLIN-ROCKWELL CORPORATION JAMESTOWN, N.Y. 
MARMON-HERRINGTON COMPANY INDIANAPOLIS, IND. 
MARS SIGNAL LIGHT COMPANY CHICAGO, ILL. 
MARTIN COMPANY, GLENN L. BALTIMORE, MD. 
MARTIN IRON WORKS RENO, NEV. 
MARTIN-PARRY CORPORATION WASHINGTON, D.C. 
MASLAND & SONS, C. H. . CARLISLE, PA. 
MASON & HANGER COMPANY NEW YORK, N.Y. 
MASSEY-HARRIS COMPANY RACINE, WIS. 
MASSMAN CONSTRUCTION CO. . KANSAS CITY, MO. 
MASTER BUILDERS COMPANY CLEVELAND, OHIO 
MATHEWS CONVEYOR COMPANY ELLWOOD CITY, PA. 
MATHESON CHEMICAL CORPORATION BALTIMORE, MD. 
MAXSON CORPORATION, W. L. NEW YORK, N.Y. 
MAYTAG COMPANY NEWTON, IOWA 
MCCARTHY-ROOT, INC. DETROIT, MICH. 
MCCAULEY METAL PRODUCTS, INC. BUFFALO, N.Y. 
MCCONWAY & TORLEY CORPORATION PITTSBURGH, PA. 
MCCORD CORPORATION DETROIT, MICH. 
MCDOWELL MANUFACTURING CO. PITTSBURGH, PA. 
MCGRAW ELECTRIC COMPANY CHICAGO, ILL. 
MCINERNEY SPRING & WIRE 

COMPANY 
MCKAY COMPANY 
MCKIERNAN-TERRY CORPORATION 
MCKINNEY & SON, JAMES 
MCLOUTH STEEL CORPORATION 
MCQUAY-NORRIS MANUFACTURING 

COMPANY ST. LOUIS, MO. 
MECHANICAL HANDLING SYSTEMS, INC. DETROIT, MICH. 
MEDINA IRON AND BRASS CORPORATION MEDINA, N.Y. 
MELCHOIR, ARMSTRONG, DESSAU COMPANY 

OF DELAWARE, INC . RIDGEFIELD, N.J. 
MELLING FORGING COMPANY LANSING, MICH. 
MERCER TUBE & MANUFACTURING CO. SHARON, PA. 
MERGANTHALER LINOTYPE COMPANY . NEW YORK, N.Y. 
MESSINGER BEARINGS, INC. PHILADELPHIA, PA. 
MESTA MACHINE COMPANY PITTSBURGH, PA. 
METAL AUTO PARTS COMPANY INDIANAPOLIS, IND. 
METAL PRODUCTS CORPORATION MIAMI, FLA. 
METAL SPECIALTY COMPANY CINCINNATI, OHIO 
METRO TOOL & DIE COMPANY . DETROIT, MICH. 
METROPOLITAN BODY COMPANY BRIDGEPORT, CONN. 
MEYER MANUFACTURING COMPANY, 

GEO. J. CUDAHY, WIS. 
MICA INSULATOR COMPANY NEW YORK, N.Y. 
MICHIGAN CONSOLIDATED GAS COMPANY DETROIT, MICH. 
MICHIGAN STEEL CASTING COMPANY DETROIT, MICH. 


DETROIT, MICH. 
DETROIT, MICH. 


GRAND RAPIDS, MICH. 
PITTSBURGH, PA. 
HARRISON, N.J. 

. ALBANY, N.Y. 
DETROIT, MICH. 
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DETROIT, MICH. 
PHILADELPHIA, PA. 
MID-WEST ABRASIVE COMPANY OWOSSO, MICH. 
MID-WEST HYDRO-PIERCE, INC. DETROIT, MICH. 
MIDWEST PIPING AND SUPPLY COMPANY ST. LOUIS, MO. 
MILCO UNDERGARMENT COMPANY . BLOOMSBURG, PA. 
MILLER COMPANY . MERIDEN, CONN. 
MILLER MANUFACTURING COMPANY DETROIT, MICH. 
MILLER MANUFACTURING COMPANY RICHMOND, VA 
MILLER PRINTING MACHINERY 

COMPANY 
MILSCO MANUFACTURING COMPANY 
MILWAUKEE STAMPING COMPANY 
MINNEAPOLIS & ST. LOUIS RAILWAY 

COMPANY MINNEAPOLIS, MINN. 
MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY MINNEAPOLIS, MINN. 
MINNEAPOLIS-MOLINE COMPANY MINNEAPOLIS, MINN. 
MISSISSIPPI RIVER FUEL CORPORATION ST. LOUIS, MO. 
MISSISSIPPI VALLEY BARGE LINE 

COMPANY ST. LOUIS, MO. 
MODINE MANUFACTURING COMPANY RACINE, WIS. 
MOE LIGHTS, INC. FORT ATKINSON, WIS. 
MONARCH ALUMINUM MANUFACTURING 

COMPANY CLEVELAND, OHIO 
MONARCH MARKING SYSTEM COMPANY DAYTON, OHIO 
MONARCH RUBBER COMPANY . HARTVILLE, OHIO 
MONROE AUTO EQUIPMENT COMPANY MONROE, MICH, 
MONROE CALCULATING MACHINE COMPANY ORANGE, N.J. 
MONTPELIER MANUFACTURING 

COMPANY MONTPELIER, OHIO 
MOORE DROP FORGING COMPANY SPRINGFIELD, MASS, 
MOORE ENAMELING & MANUFACTURING 

COMPANY W. LAPAYETTE, OHIO 
MOORLANE COMPANY TULSA, OKLA. 
MOREY MACHINERY COMPANY ASTORIA, N.Y. 
MORRISON STEEL PRODUCTS, INC. BUFFALO, N.Y. 
MORSE-SMITH-MORSE, INC. WATERTOWN, MASS. 
MOSLER LOCK COMPANY COVINGTON, KY. 
MOSLER SAFE COMPANY HAMILTON, OHIO 
MOTOR PRODUCTS CORPORATION DETROIT, MICH. 
MOTOR WHEEL CORPORATION . LANSING, MICH. 
MOTOROLA, INC. CHICAGO, ILL. 
MOTTER’S SONS, GEO. F. YORK, PA. 
M-R-S MANUFACTURING COMPANY FLORA, MISS. 
MUELLER BRASS COMPANY PORT HURON, MICH. 
MUELLER FURNACE COMPANY, L. J. MILWAUKEE, WIS. 
MULLINS MANUFACTURING CORPORATION SALEM, OHIO 
MUNCIE GEAR WORKS, INC. MUNCIE, IND. 
MURRAY CORPORATION OF AMERICA DETROIT, MICH. 
MURRAY MANUFACTURING COMPANY, D. J. WAUSAU, WIS. 
MURRAY MANUFACTURING CORPORATION NEW YORK, N.Y. 
MURRAY OHIO MANUFACTURING 

COMPANY 


MICROMATIC HONE CORPORATION 
MIDVALE COMPANY 


PITTSBURGH, PA. 
MILWAUKEE, WIS. 
MILWAUKEE, WIS. 


CLEVELAND, OHIO 


NAGEL-CHASE MANUFACTURING COMPANY CHICAGO, ILL. 
NARROW FABRIC COMPANY READING, PA. 
NASH ENGINEERING 
COMPANY 
NASH-KELVINATOR CORPORATION 
NATIONAL ACME COMPANY 
NATIONAL AUTOMOTIVE FIBERS, INC. 


SOUTH NORWALK, MASS. 
DETROIT, MICH. 
CLEVELAND, OHIO 
DETROIT, MICH. 
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NATIONAL BANK OF DETROIT DETROIT, MICH. 
NATIONAL BROACH & MACHINE 

COMPANY 
NATIONAL CAN CORPORATION 
NATIONAL CASH KEGISTER COMPANY . 
NATIONAL ELECTRIC PRODUCTS 

CORPORATION 
NATIONAL FOREMEN’S INSTITUTE, 

INC. . ° ° ° NEW LONDON, CONN. 
NATIONAL GYPSUM COMPANY . BUFFALO, N.Y. 
NATIONAL LEAD COMPANY NEW YORK, N.Y. 
NATIONAL MACHINE PRODUCTS CO. DETROIT, MICH. 
NATIONAL MACHINERY COMPANY . TIFFIN, OHIO 
NATIONAL MALLEABLE & STEEL CASTINGS 

COMPANY CLEVELAND, OHIO 
NATIONAL PNEUMATIC COMPANY BOSTON, MASS. 
NATIONAL POWDER COMPANY ELDRED, PA. 
NATIONAL PRESSURE COOKER CO... EAU CLAIRE, WIS. 
NATIONAL RADIATOR COMPANY JOHNSTOWN, PA. 
NATIONAL REJECTORS, INC. ST. LOUIS, MO. 
NATIONAL RESEARCH CORPORATION CAMBRIDGE, MASS. 
NATIONAL ROLL & FOUNDRY COMPANY AVONMORE, PA. 
NATIONAL SCREW & MANUFACTURING 

COMPANY 
NATIONAL STAMPING COMPANY 
NATIONAL SUPPLY COMPANY 
NATIONAL TOOL SALVAGE COMPANY 
NATIONAL TUBE COMPANY 
NATIONAL VENDORS, INC. . 
NEAPCO PRODUCTS, INC. 
NESBITT, INC., JOHN J. 
NESCO, INC. MILWAUKEE, WIS. 
NEVILLE COMPANY PITTSBURGH, PA 
NEW BRITAIN MACHINE COMPANY NEW BRITAIN, CONN. 
NEW ENGLAND BRASS COMPANY TAUNTON, MASS. 
NEW ENGLAND PRESSED STEEL COMPANY NATICK, MASS. 
NEW HAVEN CLOCK AND WATCH 

COMPANY NEW HAVEN, CONN, 
NEWMAN MACHINE COMPANY GREENSBORO, N.C. 
NEW ORLEANS PUBLIC SERVICE, INC. NEW ORLEANS, LA. 
NEW PROCESS GEAP. CORPORATION SYRACUSE, N.Y. 
NEW YORK AIR BRAKE COMPANY . NEW YORK, N.Y. 
NEWARK STOVE COMPANY NEWARK, OHIO 
NIAGARA BLOWER COMPANY NEW YORK, N.Y. 
NOBLE & COMPANY, F. H. CHICAGO, ILL. 
NOMA ELECTRIC CORPORATION NEW YORK, N.Y. 
NORDBERG MANUFACTURING 

COMPANY 


DETROIT, MICH. 
NEW YORK, N.Y. 
DAYTON, OHIO 


PITTSBURGH, PA 


CLEVELAND, OHIO 
DETROIT, MICH. 
PITTSBURGH, PA 
DETROIT, MICH. 
PITTSBURGH, PA. 
ST. LOUIS, MO, 
POTTSTOWN, PA 
PHILADELPHIA, PA 


MILWAUKEE, WIS. 
NORQUIST PRODUCTS, INC. JAMESTOWN, N.Y. 
NORRIS, MANUFACTURER, INC., W. C. . TULSA, OKLA 
NORRIS-THERMADOR CORPORATION LOS ANGELES, CALIF. 
NORTHFIELD FOUNDRY & MACHINE 

COMPANY ° NORTHFIELD, MINN. 
NORTHROP AIRCRAFT, INC., ANAHEIM 

DIV. . . . . . ANAHEIM, CALIF. 
NORTHWEST AUTOMATIC PRODUCTS 

CORPORATION 
NORTON COMPANY 


MINNEAPOLIS, MINN. 
WORCESTER, MASS. 


DETROIT, MICH. 
NEW YORK, N.Y. 
RITTMAN, OHIO 


O & S BEARING COMPANY 
OAKITE PRODUCTS, INC. 
OHIO BOXBOARD COMPANY 
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WILLOUGHBY, OHIO 
LIMA, OHIO 


OHIO RUBBER COMPANY 
OHIO STEEL FOUNDRY COMPANY 
OILGEAR COMPANY MILWAUKEE, WIS. 
OILJACK MANUFACTURING COMPANY . MONTCLAIR, N.J. 
O'KEEFE & MERRITT COMPANY LOS ANGELES, CALIF. 
OLD TRAIL MOTORS, INC. WASHINGTON, PA. 
OLDSMOBILE DIVISION, GMC LANSING, MICH. 
OLIN INDUSTRIES, INC. EAST ALTON, ILL. 
OLIVER CORPORATION . CHICAGO, ILL. 
OLIVER IRON AND STEEL CORPORATION PITTSBURGH, PA. 
OLOFSSON TOOL & DIE COMPANY . LANSING, MICH. 
ONONDAGA POTTERY COMPANY SYRACUSE, N.Y. 
ORLEANS MATERIALS & EQUIPMENT 
COMPANY 
OSTER MANUFACTURING COMPANY 
OTIS ELEVATOR COMPANY . 
OWENS-CORNING FIBERGLAS 
CORPORATION 
OWENS-ILLINOIS GLASS COMPANY 


NEW ORLEANS, LA. 
CLEVELAND, OHIO 
NEW YORK, N.Y. 


WASHINGTON, D.C. 
TOLEDO, OHIO 


PACIFIC CAR AND FOUNDRY COMPANY RENTON, WASH. 

PACKARD MOTOR CAR COMPANY . DETROIT, MICH. 

PALMER-BEE COMPANY HAMTRAMCK, MICH. 

PANTEX MANUFACTURING 
CORPORATION 

PARAGON ELECTRIC COMPANY 

PARISH PRESSED STEEL COMPANY 

PARKER PEN COMPANY 

PARKER RUST PROOF COMPANY 

PASS & SEYMOUR, INC. 

PEASLEE, INC., A. F. 

PECO MANUFACTURING COMPANY 

PEMCO CORPORATION 

PENBERTHY INJECTOR COMPANY 

PENNSYLVANIA SALT MANUFACTURING 
COMPANY PHILADELPHIA, PA. 

PENNSYLVANIA TRANSFORMER 
COMPANY . 

PERFEX CORPORATION 

PERMUTIT COMPANY ° 

PFIZER & COMPANY, CHARLES 

PHELPS DODGE COPPER PRODUCTS 
CORPORATION 

PHEOLL MANUFACTURING COMPANY 

PHILADELPHIA BRONZE & BRASS 
CORPORATION 

PHILADELPHIA RUST-PROOF 
COMPANY ° 

PHILCO CORPORATION . 

PHOENIX BRIDGE COMPANY 

PICKANDS MATHER & COMPANY 

PIERCE GOVERNOR COMPANY, INC. 

PITNEY-BOWES, INC. 

PITTSBURGH CONSOLIDATION COAL 
COMPANY ° ‘ ° . 

PITTSBURGH FORGINGS COMPANY . 

PITTSBURGH PLATE GLASS COMPANY 

PITTSBURGH STEEL FOUNDRY 
CORPORATION 

PITTSBURGH TUBE COMPANY 

PLUME & ATWOOD MANUFACTURING 
COMPANY ° . ° ° . . WATERBURY, CONN. 


PAWTUCKET, R.I. 
TWO RIVERS, WIS. 
READING, PA. 
JANESVILLE, WIS. 
DETROIT, MICH. 
SYRACUSE, N.Y. 
HARTFORD, CONN. 
PHILADELPHIA, PA. 
BALTIMORE, MD. 
DETROIT, MICH. 


CANONSBURG, PA. 
MILWAUKEE, WIS. 
NEW YORK, N.Y. 
NEW YORK, N.Y. 


NEW YORK, N.Y. 
CHICAGO, ILL. 


PHILADELPHIA, PA. 


PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PHOENIXVILLE, PA. 
CLEVELAND, OHIO 
ANDERSON, IND. 
STAMFORD, CONN. 


PITTSBURGH, PA. 
. CORAOPOLIS, PA. 


PITTSBURGH, PA. 


PITTSBURGH, PA. 
PITTSBURGH, PA. 
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PLYMOUTH MOTOR CORPORATION 
PONTIAC MOTOR DIVISION, GMC 
POOR & COMPANY 
PORCELAIN METALS CORPORATION 
PORTER COMPANY, H. K. 
PORTLAND FORGE & FOUNDRY 

COMPANY . . 
PRATT & WHITNEY DIVISION, NILES- 

BEMENT-POND COMPANY . WEST HARTFORD, CONN. 
PRECISION CASTINGS COMPANY. SYRACUSE, N.Y. 
PRECISION SPRING CORPORATION . DETROIT, MICH. 
PREFERRED UTILITIES MANUFACTURING 

CORPORATION 
PRESMET CORPORATION 
PRESSED STEEL CAR COMPANY 
PRICE-PFISTER BRASS MANUFACTURING 

COMPANY . LOS ANGELES, CALIP. 
PROCTER & GAMBLE COMPANY CINCINNATI, OHIO 
PROCTOR ELECTRIC COMPANY . PHILADELPHIA, PA. 
PULLMAN-STANDARD CAR MANUFACTURING 

COMPANY . CHICAGO, ILL. 
PUROLATOR PRODUCTS, INC. RAHWAY, N.J. 
PYLE-NATIONAL COMPANY CHICAGO, ILL. 


DETROIT, MICH. 
PONTIAC, MICH. 
CHICAGO, ILL. 
LOUISVILLE, KY. 
PITTSBURGH, PA. 


PORTLAND, IND. 


NEW YORK, N.Y. 
WORCESTER, MASS. 
PITTSBURGH, PA. 


QUEEN PRODUCTS COMPANY LOUISVILLE, KY. 


CINCINNATI, OHIO 
SAN FRANCISCO, CALIF. 


RANDALL COMPANY 
RAY OIL BURNER COMPANY 
RAYTHEON MANUFACTURING 
COMPANY . ° ° - WALTHAM, MASS. 
RCA VICTOR DIVISION, RADIO CORPORATION 
OF AMERICA CAMDEN, N.J. 
READ STANDARD CORPORATION NEW YORK, N.Y. 
READING BATTERIES, INC. . . READING, PA. 
READING TUBE CORPORATION . LONG ISLAND CITY, N.Y. 
READY-POWER COMPANY DETROIT, MICH. 
RED ARROW ELECTRONICS 
CORPORATION 
REDMOND COMPANY 
REEVES BROTHERS, INC. 
REEVES INSTRUMENT CORPORATION 
REGINA CORPORATION 
REINER & COMPANY, JOHN 
REMINGTON ARMS COMPANY 
REMINGTON RAND, INC. 
REO MOTORS, INC. 
REPUBLIC STAMPING & ENAMELING 
COMPANY 
REPUBLIC STEEL CORPORATION 
REVERE COPPER & BRASS, INC. 
REYNOLDS METALS COMPANY 
REYNOLDS SPRING COMPANY 
RHEEM MANUFACTURING COMPANY 
RHODES, INC., M. H. 
RICHARDS-WILCOX MANUFACTURING 
COMPANY ° 
RICHFIELD OIL CORPORATION . 
RICHMOND ENGINEERING COMPANY 
RICHMOND SCREW ANCHOR COMPANY 
RIEDER BROTHERS 
RINSHED-MASON COMPANY 
RIVERSIDE FOUNDRY, INC. 


BELLEVILLE, N.J. 
OWOSSO, MICH. 
NEW YORK, N.Y. 
NEW YORK, N.Y. 
RAHWAY, N.J. 
LONG ISLAND CITY, N.Y. 
BRIDGEPORT, CONN. 
STAMFORD, CONN. 
LANSING, MICH. 


CANTON, OHIO 
CLEVELAND, OHIO 
NEW YORK, N.Y. 
RICHMOND, VA. 
JACKSON, MICH. 
NEW YORK, N.Y. 
HARTFORD, CONN. 


‘ AURORA, ILL. 
. LOS ANGELES, CALIF. 
RICHMOND, VA. 
NEW YORK, N.Y. 
PHILADELPHIA, PA. 
DETROIT, MICH. 
BETTENDORF, IOWA 
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ROBBINS TIRE & RUBBER COMPANY . TUSCUMBIA, ALA. 
ROBERTS BRASS MANUFACTURING 

COMPANY ° 
ROBERTSHAW-FULTON CONTROLS 

COMPANY GREENSBURG, PA. 
ROCHESTER PRODUCTS DIVISION, GMC ROCHESTER, N.Y. 
ROCKWELL MANUFACTURING COMPANY PITTSBURGH, PA. 
ROCKWOOD SPRINKLER COMPANY WORCESTER, MASS. 
RODGERS HYDRAULIC, INC. MINNEAPOLIS, MINN. 
ROHN & HAAS COMPANY PHILADELPHIA, PA. 
RONSON ART METAL WORKS, INC. NEWARK, N.]J. 
ROPER CORPORATION, GEORGE D. . ROCKFORD, ILL. 
ROSS CARRIER COMPANY BENTON HARBOR, MICH. 
ROSS ENGINEERING CORPORATION, J. O. NEW YORK, N.Y. 
ROSS GEAR AND TOOL COMPANY LAFAYETTE, IND. 
ROSS-MEEHAN FOUNDRIES CHATTANOOGA, TENN. 
ROTARY ELECTRIC STEEL COMPANY DETROIT, MICH. 
ROY, INC., ROSS ; DETROIT, MICH. 
ROYAL TYPEWRITER COMPANY HARTFORD, CONN. 
RUDEL MACHINERY COMPANY NEW YORK, N.Y. 
RUDISILL FOUNDRY COMPANY ANNISTON, ALA. 
RUNDER PHOTO COMPANY, W. C. ST. LOUIS, MO. 
RUSSELL MANUFACTURING COMPANY MIDDLETON, CONN, 
RYERSON & HAYNES, INC. . JACKSON, MICH. 


DETROIT, MICH. 


S & M LAMP COMPANY LOS ANGELES, CALIF. 

S & S CORRUGATED PAPER MACHINERY 
COMPANY . 

SACO-LOWELL SHOPS 

SAE STEELS . 

SAFRAN PRINTING COMPANY 

SAGINAW MALLEABLE IRON DIVISION, 

GMC . ‘ ° . ° ° . ° . SAGINAW, MICH. 
SAGINAW STEERING GEAR DIVISION, 

GMC . ° ° . ° ° ° ° . SAGINAW, MICH. 
ST. CHARLES MANUFACTURING CO. ST. CHARLES, ILL. 
ST. CLAIR RUBBER COMPANY DETROIT, MICH. 
ST. LOUIS CAR COMPANY ST. LOUIS, MO. 
ST. LOUIS OPTICAL COMPANY ST. LOUIS, MO, 
ST. REGIS PAPER COMPANY NEW YORK, N.Y. 
SALEM ENGINEERING DIV., SALEM-BROSIUS, 

INC. . ° ° ‘ ° ° . . SALEM, OHIO 
SALEM TOOL COMPANY ° SALEM, OHIO 
SAMPSEL TIME CONTROL, INC. . SPRING VALLEY, ILL. 
SANDERSON & PORTER NEW YORK, N.Y. 
SANDPAPER, INC. ROCKLAND, MASS. 
SARGENT & GREENLEAF, INC. ROCHESTER, N.Y. 
SAVAGE ARMS CORPORATION UTICA, N.Y. 
SCAIFE COMPANY PITTSBURGH, PA. 
SCHABERG-DIETRICH HARDWARE 

COMPANY 


BROOKLYN, N.Y. 
BOSTON, MASS. 
CLEVELAND, OHIO 
DETROIT, MICH. 


LANSING, MICH. 
SCHAIBLE COMPANY CINCINNATI, OHIO 
SCHLAGE LOCK COMPANY SAN FRANCISCO, CALIF. 
SCHLITZ BREWING COMPANY, JOSEPH MILWAUKEE, WIS. 
SCHLUETER MANUFACTURING COMPANY ST. LOUIS, MO. 
SCHWITZER-CUMMINS COMPANY INDIANAPOLIS, IND. 
SCOVILL MANUFACTURING COMPANY WATERBURY, CONN. 
SCULLIN STEEL COMPANY ST. LOUIS, MO, 
SEALED POWER CORPORATION MUSKEGON HEIGHTS, MICH. 
SEAMAN MOTORS, INC. MILWAUKEE, WIS. 
SEAMLESS RUBBER COMPANY NEW HAVEN, CONN. 
SEEGER REFRIGERATOR COMPANY ST. PAUL, MINN. 
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SEIBERLING RUBBER COMPANY AKRON, OHIO 
SELMER, INC., H. & A., JESSE FRENCH & 

SONS PIANO DIVISION NEW CASTLE, IND. 
SERVEL, INC. ° EVANSVILLE, IND. 
SESSIONS CLOCK COMPANY FORESTVILLE, CONN. 
SEXTON CAN COMPANY EVERETT, MASS. 
SHAFER BEARING CORPORATION DOWNERS GROVE, ILL. 
SHAKEPROOFP, INC., DIV., ILLINOIS TOOL 

WORKS. ° . . . ° ELGIN, ILL. 
SHARON STEEL CORPORATION . . ° « SHARON, PA. 
SHEAFFER PEN COMPANY, W. A. FORT MADISON, IOWA 
SHEFFIELD CORPORATION DAYTON, OHIO 
SHEFFIELD STEEL CORPORATION KANSAS CITY, MO. 
SHELL OIL COMPANY NEW YORK, N.Y. 
SHERWIN-WILLIAMS COMPANY CLEVELAND, OHIO 
SHRIVER & COMPANY, T. HARRISON, N.J. 
SILAS MASON COMPANY SHREVEPORT, LA. 
SILENT GLOW OIL BURNER CORP. HARTFORD, CONN. 
SIMMONS COMPANY NEW YORK, N.Y. 
SIMONDS SAW & STEEL COMPANY FITCHBURG, MASS. 
SIMPLEX TIME RECORDER COMPANY GARDNER, MASS. 
SINGER MANUFACTURING COMPANY ELIZABETHPORT, N.J. 
SIVYER STEEL CASTING COMPANY MILWAUKEE, WIS. 
SKF INDUSTRIES, INC. . PHILADELPHIA, PA. 
SLAYMAKER LOCK COMPANY LANCASTER, PA. 
SLOSS-SHEFFIELD STEEL & IRON CO. BIRMINGHAM, ALA. 
SMITH, INC., ALEXANDER YONKERS, N.Y. 
SMITH & WESSON, INC. SPRINGFIELD, MASS. 
SMITH COMPANY, S. MORGAN . ° ° . YORK, PA 
SMITH COMPANY, T MILWAUKEE, WIS. 
SMITH CORPORATION, A. O. MILWAUKEE, WIS. 
SMITH, DRUM & COMPANY PHILADELPHIA, PA. 
SMITH & CORONA TYPEWRITERS, INC., 

Lc. . ° ° ° ° . ° ° . SYRACUSE, N.Y. 
SNYDER MANUFACTURING 

COMPANY, H. P. 
SOCONY-VACUUM OIL COMPANY 
SORENG MANUFACTURING 

CORPORATION 
SOUTH BEND LATHE WORKS 
SOUTHERN COACH MANUFACTURING 

COMPANY EVERGREEN, ALA. 
SOUTHERN NATURAL GAS COMPANY BIRMINGHAM, ALA. 
SOUTHERN STATES EQUIPMENT 

CORPORATION 


LITTLE FALLS, N.Y. 
DETROIT, MICH. 


SCHILLER PARK, ILL. 
SOUTH BEND, IND. 


» HAMPTON, GA 
SOUTHLAND PAPER MILLS, INC. . LUFKIN, TEX. 
SOUTHWEST STONE COMPANY . DALLAS, TEX. 
SPALDING & BROS., INC., A. G. ° . CHICOPEE, MASS. 
SPARKLER MANUFACTURING COMPANY MUNDELEIN, ILL. 
SPEAKER CORPORATION, J. W. MILWAUKEE, WIS. 
SPEED-O-PRINT CORPORATION CHICAGO, ILL. 
SPEED QUEEN CORPORATION RIPON, WIS. 
SPENCER CHEMICAL COMPANY KANSAS CITY, MO. 
SPERRY GYROSCOPE COMPANY GREAT NECK, N.Y. 
SPICER MANUFACTURING DIVISION, 
DANA CORPORATION 
SPRAGUE & CARLETON, INC. 
SPRAGUE ELECTRIC COMPANY NORTH ADAMS, MASS. 
SPROUT, WALDRON & COMPANY . ° ° MUNCY, PA. 
SQUARE D COMPANY DETROIT, MICH. 
STAMPING PRODUCTS & MANUFACTURING 
COMPANY 


TOLEDO, OHIO 
KEENE, N.H. 


DETROIT, MICH. 
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CHICAGO, ILL. 
MONTCLAIR, N.J. 
CHICAGO, ILL. 
POUGHKEEPSIE, N.Y. 
DETROIT, MICH. 


STANDARD ASBESTOS MFG. COMPANY . 
STANDARD CONTAINER, INC. 
STANDARD FORGINGS CORPORATION 
STANDARD GAGE COMPANY 
STANDARD PRODUCTS COMPANY 
STANDARD RAILWAY EQUIPMENT 

MANUFACTURING COMPANY 
STANDARD SERVICE TIRE COMPANY 
STANDARD STEEL SPRING COMPANY 
STANDARD TUBE COMPANY 
STARLINE INCORPORATED . 
STEARNS-ROGERS MANUFACTURING CO. 
STEEL CITY ELECTRIC COMPANY 
STEEL IMPROVEMENT & FORGE CO. 
STEINHORST & SONS, INC., EMIL 
STERLING DIVISION, WHITE MOTOR 

COMPANY 
STERLING ENGINEERING COMPANY 
STEVENS & COMPANY, J. P. 
STEWART-WARNER CORPORATION 
STILE-CRAFT MANUFACTURERS, INC. 
STOCKHAM VALVES & FITTINGS 
STOKES MACHINE COMPANY, F. J. 
STOLLE CORPORATION . 

STONE & WEBSTER ENGINEERING 

CORPORATION NEW YORK, N.Y. 
STONER MANUFACTURING CORPORATION AURORA, ILL. 
STONER-MUDGE, INC. PITTSBURGH, PA. 
STRELINGER COMPANY, CHAS. A. DETROIT, MICH. 
STROMBERG TIME CORPORATION NEW YORK, N.Y. 
STRONG MANUFACTURING COMPANY SEBRING, OHIO 
STRONG STEEL FOUNDRY COMPANY BUFFALO, N.Y. 
STUART OIL COMPANY, D. A. CHICAGO, ILL. 
STUDEBAKER CORPORATION SOUTH BEND, IND 
SUN ELECTRIC CORPORATION CHICAGO, ILL. 
SUN OIL COMPANY PHILADELPHIA, PA. 
SUPERIOR COACH CORPORATION LIMA, OHIO 
SUPERIOR SHEET STEEL DIVISION, 

LOUIS BERKMAN COMPANY CANTON, OHIO 
SUPERIOR STEEL CORPORATION CARNEGIE, PA. 
SUPREME KNITTING MACHINE COMPANY NEW YORK, N.Y 
SURFACE COMBUSTION CORPORATION TOLEDO, OHIO 
SUSQUEHANNA MILLS, INC. NEW YORK, N.Y. 
SUTTON CORPORATION, O. A. WICHITA, KANS. 
SWAN-FINCH OIL CORPORATION NEW YORK, N.Y. 
SWANK, INC. ATTLEBORO, MASS. 
SWARD COMPANY, H. A. INWOOD, N.Y. 
SYLVANIA ELECTRIC PRODUCTS, INC. . NEW YORR, N.Y. 
SYMINGTON-GOULD CORPORATION DEPEW, N.Y. 
SYNTEX FABRICS, INC. WILLIAMSPORT, PA. 


CHICAGO, ILL. 
SEATTLE, WASH. 
CORAOPOLIS, PA. 

DETROIT, MICH. 
HARVARD, ILL. 
DENVER, COLO. 
PITTSBURGH, PA. 
CLEVELAND, OHIO 
UTICA, N.Y. 


MILWAUKEE, WIS. 
NEWARK, N.J. 
NEW YORK, N.Y. 
CHICAGO, ILL. 

ST. LOUIS, MO. 
BIRMINGHAM, ALA. 
PHILADELPHIA, PA. 
CINCINNATI, OHIO 


TABER INSTRUMENT 
CORPORATION 

TALON, INC. 

TAYLOR & GASKIN, INC, 

TEMCO, INC. 

TENNANT, SONS & COMPANY OF 
NEW YORK, C. 

TENNESSEE COAL, IRON & RAILROAD 
COMPANY . 

TENNESSEE CORPORATION . 

TENNESSEE EASTMAN COMPANY 


NORTH TONAWANDA, N.Y. 
MEADVILLE, PA. 
DETROIT, MICH. 

NASHVILLE, TENN. 


NEW YORK, N.Y. 
BIRMINGHAM, ALA. 


NEW YORK, N.Y. 
KINGSPORT, TENN. 
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NEWARK, N.J. 
DETROIT, MICH. 
CHARLOTTE, N.C. 
NEW YORK, N.Y. 
READING, PA. 
TOLEDO, OHIO 
TRENTON, N.J. 
KIRKWOOD, MO. 
CLEVELAND, OHIO 
CHICAGO, ILL. 
DETROIT, MICH. 
CANTON, OHIO 
ELYRIA, OHIO 
BELLEFONT, PA. 
NEWARK, N.J. 
FORT WAYNE, IND. 
TOLEDO, OHIO 
NEW BRIGHTON, PA. 
DEERFIELD, ILL. 
CINCINNATI, OHIO 


TENNEY ENGINEERING, INC. 

TERNSTEDT DIVISION, GMC 

TERRELL MACHINE COMPANY 

TEXAS GULF SULPHUR COMPANY 

TEXTILE MACHINE WORKS 

TEXTILEATHER CORPORATION 

THIOKOL CORPORATION 

THOMPSON ASSOCIATES, PARKE 

THOMPSON PRODUCTS, INC. 

THOR CORPORATION 

TIMKEN-DETROIT AXLE COMPANY 

TIMKEN ROLLER BEARING COMPANY 

TIMMS SPRING COMPANY 

TITAN METAL MANUFACTURING CO. 

TITEFLEX, INC. 

TOKHEIM OIL TANK AND PUMP CO. 

TOLEDO SCALE COMPANY 

TOWNSEND COMPANY 

TRACTOMOTIVE CORPORATION 

TRAILMOBILE COMPANY 

TRANSUE & WILLIAMS STEEL FORGING 
CORPORATION 

TREADWELL CONSTRUCTION COMPANY 

TREDEGAR COMPANY 

TRENT TUBE COMPANY 

TRI-CLOVER MACHINE COMPANY 

TRICO PRODUCTS CORPORATION 

TROJAN POWDER COMPANY 

TUBE REDUCING CORPORATION 

TULSA WINCH DIVISION, VICKERS, INC. 

TURNER BRASS WORKS 

TWIN DISC CLUTCH COMPANY . 

TYSON BEARING CORPORATION 


ALLIANCE, OHIO 
MIDLAND, PA. 
RICHMOND, VA. 
EAST TROY, WIS. 
KENOSHA, WIS. 
BUFFALO, N.Y 
ALLENTOWN, PA. 
WALLINGTON, N.J. 
TULSA, OKLA. 
SYCAMORE, ILL. 
RACINE, WIS. 
MASSILLON, OHIO 


DETROIT, MICH. 
CAMBRIDGE, MASS. 
NEW YORK, N.Y. 
NEW YORK, N.Y. 


UDYLITE CORPORATION 
ULTRASONIC CORPORATION 
UNDERWOOD CORPORATION 
UNION BAG & PAPER CORPORATION 
UNION CARBIDE AND CARBON 

CORPORATION ° NEW YORK, N.Y. 
UNION METAL MANUFACTURING COMPANY CANTON, OHIO 
UNITED AIRCRAFT CORPORATION EAST HARTFORD, CONN. 
UNITED-CARR FASTENER 

CORPORATION CAMBRIDGE, MASS. 
UNITED CHROMIUM, INC. NEW YORK, N.Y. 
UNITED ENGINEERING & FOUNDRY CO. PITTSBURGH, PA. 
UNITED METAL BOX COMPANY NEW YORK, N.Y. 
UNITED MOTORS SERVICE DIVISION, GMC DETROIT, MICH. 
UNITED SHOE MACHINERY CORPORATION BOSTON, MASS. 
UNITED SPECIALTIES COMPANY CHICAGO, ILL. 
UNITED STATES AIR CONDITIONING 

CORPORATION MINNEAPOLIS, MINN. 
UNITED STATES HOFFMAN MACHINERY 

CORPORATION . 
U. S. MACHINE CORPORATION . 
UNITED STATES PIPE AND FOUNDRY 

COMPANY ; BURLINGTON, N.J. 
UNITED STATES RADIATOR CORPORATION DETROIT, MICH. 
UNITED STATES RUBBER COMPANY NEW YORK, N.Y. 
UNITED STATES SPRING AND BUMPER 

COMPANY . LOS ANGELES, CALIF. 
UNITED STATES STEEL COMPANY PITTSBURGH, PA. 


NEW YORK, N.Y. 
LEBANON, IND. 
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UNITED STATES STEEL SUPPLY COMPANY CHICAGO, ILL. 
UNITED STATES TIME CORPORATION WATERBURY, CONN. 
UNITED TRANSPORTS, INC. OKLAHOMA CITY, OKLA. 
UNITED TUBE CORPORATION OF OHIO CLEVELAND, OHIO 
UNIVERSAL BUTTON FASTENING AND 
BUTTON COMPANY 
UNIVERSAL MANUFACTURING 
COMPANY 
UNIVERSAL MATCH CORPORATION 
UNIVERSAL OIL PRODUCTS COMPANY . 
UNIVERSAL PRODUCTS COMPANY DEARBORN, MICH. 
UNIVERSAL WINDING COMPANY CRANSTON, R.I. 
UTILITY APPLIANCE CORPORATION LOS ANGELES, CALIF. 


DETROIT, MICH. 


SARANAC LAKE, N.Y. 
ST. LOUIS, MO. 
CHICAGO, ILL. 


CHICAGO, ILL. 
CLEVELAND, OHIO 
SPRINGFIELD, MASS. 
WAUKEGAN, ILL. 
HARTFORD, CONN. 
CHICAGO, ILL. 
CHICAGO, ILL. 
JACKSON, MICH. 
DETROIT, MICH. 
CHICAGO, ILL. 


VANDERCOOK & SONS, INC. 
VAN DORN IRON WORKS COMPANY 
VAN NORMAN COMPANY 
VASCOLOY-RAMET CORPORATION 
VEEDER-ROOT, INC. 
VELSICOL CORPORATION 
VERSON ALLSTEEL PRESS COMPANY 
VIBRADAMP CORPORATION 
VICKERS, INC. 
VICTOR ADDING MACHINE COMPANY 
VICTOR MANUFACTURING & GASKET 

COMPANY CHICAGO, ILL. 
VICTORY PLASTICS COMPANY HUDSON, MASS. 
VIKING TOOL & MACHINE CORPORATION BELLEVILLE, N.J. 
VIKON TILE CORPORATION WASHINGTON, N.J. 
VISKING CORPORATION CHICAGO, ILL. 
VITRO CORPORATION OF AMERICA NEW YORK, N.Y. 
VOLCO BRASS AND COPPER COMPANY KENILWORTH, N.J. 
WADE ELECTRIC PRODUCTS COMPANY STURGIS, MICH. 
WAGNER ELECTRIC CORPORATION ST. LOUIS, MO. 
WAGNER MALLEABLE IRON COMPANY DECATUR, ILL. 
WAKEFIELD BEARING CORPORATION WAKEFIELD, MASS. 
WALDES KOHINOOR, INC. LONG ISLAND CITY, N.Y. 
WALKER MANUFACTURING COMPANY OF 

WISCONSIN ‘ ° . 
WALL COLMONOY CORPORATION 
WALTERS MANUFACTURING COMPANY 
WALTHAM WATCH COMPANY 
WALWORTII COMPANY NEW YORK, N.Y 
WARD LAFRANCE TRUCK CORPORATION ELMIRA, N.Y. 
WARE BROTHERS DIVISION, CHICAGO ROLLER 

SKATE COMPANY CHICAGO, ILL. 

WARNER & SWASEY COMPANY CLEVELAND, OHIO 
WARNER ELECTRIC BRAKE & CLUTCH 

COMPANY BELOIT, WIS. 
WARREN BROTHERS ROADS COMPANY CAMBRIDGE, MASS. 
WARREN FOUNDRY & PIPE CORPORATION NEW YORK, N.Y. 
WARREN WEBSTER & COMPANY CAMDEN, N.jJ. 
WATERBURY COMPANIES, 

INCORPORATED WATERBURY, CONN. 
WATERBURY FARREL FOUNDRY & MACHINE 

COMPANY WATERBURY, CONN. 
WATTS REGULATOR COMPANY . LAWRENCE, MASS. 
WAUKESHA MOTOR COMPANY . WAUKESHA, WIS. 
WAYNE PUMP COMPANY FORT WAYNE, IND. 
WEATHERHEAD COMPANY CLEVELAND, OHIO 
WEBB COMPANY, JERVIS B. DETROIT, MICH. 


RACINE, WIS. 
DETROIT, MICH. 
OAKMONT, PA. 
WALTHAM, MASS. 
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WEIRTON, W.VA. 
TAUNTON, MASS. 
CLEVELAND, OHIO 


WEIRTON STEEL COMPANY 
WELCH INDUSTRIES, INC. 
WELLMAN COMPANY, S. K. 
WERNER COMPANY, R. D. GREENVILLE, PA. 
WEST BEND ALUMINUM COMPANY . WEST BEND, WIS. 
WEST POINT MANUFACTURING COMPANY BOSTON, MASS. 
WEST SIDE MACHINE WORKS, INC. KANSAS CITY, KANS. 
WEST TIRE SETTER COMPANY ROCHESTER, N.Y. 
WESTERN ELECTRIC COMPANY NEW YORK, N.Y. 
WESTERN FELT WORKS CHICAGO, ILL. 
WESTERN FOUNDRY COMPANY CHICAGO, ILL. 
WESTERN GEAR WORKS LYNWOOD, CALIF. 
WESTINGHOUSE AIR BRAKE COMPANY WILMERDING, PA. 
WESTINGHOUSE ELECTRIC 

CORPORATION PITTSBURGH, PA. 
WESTMORLAND METAL MANUFACTURING 

COMPANY PHILADELPHIA, PA. 
WHEEL TRUEING TOOL COMPANY DETROIT, MICH. 
WHEELER CORPORATION, FOSTER NEW YORK, N.Y. 
WHEELING STEEL CORPORATION WHEELING, W.VA. 
WHEELOCK, LOVEJOY & COMPANY CAMBRIDGE, MASS. 
WHELAND COMPANY CHATTANOOGA, TENN. 
WHIRLPOOL CORPORATION ST. JOSEPH, MICH. 
WHITE MOTOR COMPANY ° CLEVELAND, OHIO 
WHITE RODGERS ELECTRIC COMPANY . ST. LOUIS, MO. 
WHITE SEWING MACHINE 

CORPORATION 
WHITEHEAD & KALES COMPANY 
WHITIN MACHINE WORKS 
WHITING & DAVIS COMPANY 
WICKES CORPORATION 
WICO ELECTRIC COMPANY 
WIEGAND COMPANY, EDWIN L. 
WILCO PRODUCTS, INC. 
WILCOX FORGING CORPORATION 
WILLARD STORAGE BATTERY CO. 
WILLIAMS & COMPANY, J. H 
WILLOUGHBY CHEVROLET COMPANY 
WILLYS-OVERLAND MOTORS, INC. 
WILMINGTON CASTING COMPANY 
WINCHESTER REPEATING ARMS CO. NEW HAVEN, CONN, 
WINTER-WEISS COMPANY DENVER, COLO. 
WIPING MATERIALS, INC. ST. LOUIS, MO. 
WIREMOLD COMPANY HARTFORD, CONN. 
WISCONSIN MOTOR CORPORATION MILWAUKEE, WIS. 
WOLFE, HARRY M. CHICAGO, ILL. 
WOLVERINE FABRICATING & MANUFACTURING 

COMPANY INKSTER, MICH. 
WOLVERINE TUBE DIVISION, CALUMET & HECLA 

CONSOLIDATED COPPER COMPANY DETROIT, MICH. 
WOOD COMPANY, R. D. PHILADELPHIA, PA. 
WOOD MANUFACTURING COMPANY, 

JOHN . ° ° ‘ CONSHOHOCKEN, PA. 
WOOD-MOSAIC COMPANY LOUISVILLE, KY. 
WORCESTER PRESSED STEEL 

COMPANY 
WORCESTER STAMPED METAL 

COMPANY 
WORCESTER TAPER PIN COMPANY 
WORDEN-ALLEN COMPANY 
WORTHINGTON PUMP & MACHINERY 

CORPORATION 


CLEVELAND, OHIO 
RIVER ROUGE, MICH. 
WHITINSVILLE, MASS. 
PLAINVILLE, MASS. 
SAGINAW, MICH. 
WEST SPRINGFIELD, MASS. 
PITTSBURGH, PA. 
ORANGE, N.]J. 
MECHANICSBURG, PA 
CLEVELAND, OHIO 
BUFFALO, N.Y. 
RICHMOND, IND. 
TOLEDO, OHIO 
WILMINGTON, OHIO 


WORCESTER, MASS. 
WORCESTER, MASS. 
WORCESTER, MASS. 
MILWAUKEE, WIS. 


HARRISON, N.J, 
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Honor Roll of Industrial Preparedness 


WROUGHT IRON RANGE COMPANY . ST. LOUIS, MO. YOUNG RADIATOR COMPANY . . . RACINE, WIS. 
WYANDOTTE CHEMICALS YOUNG SPRING & WIRE CORPORATION, 

CORPORATION . . . . . WYANDOTTE, MICH. PAs « s& eo we ltl el sl OO OE. 
WYANDOTTE PAINT PRODUCTS YOUNGSTOWN SHEET & TUBE 


COMPANY . -. - + «+ . WYANDOTTE, MICH. COMPANY . . . . .  . YOUNGSTOWN, OHIO 
WYCKOFF STEEL COMPANY . . . PITTSBURGH, PA. YOUNGSTOWN STEEL DOOR CO. . CLEVELAND, OHIO 
WYSONG & MILES COMPANY . . GREENSBORO, N.C. 

YODER COMPANY 4 : CLEVELAND, OHIO ZENITE METAL CORPORATION . . INDIANAPOLIS, IND. 
YORK CORPORATION . . . . . . YORK, PA. ZENITH RADIO CORPORATION . . . CHICAGO, ILL. 
YORK-SHIPLEY, INC. . . . . . . YORK, PA. ZIM MANUFACTURING COMPANY . . CHICAGO, ILL. 


ORDNANCE-—SECTION II 





